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The Factories Bill 


As we forecast when dealing with the last 
Report of the Chief Inspector of Factories, very 
great changes in the law affecting factories and 
workshops are proposed in the Factories Bill, 
which is about to be considered by the House of 
Commons and will doubtless be passed very much 
in its present form. No less than five and a- 
half million persons will be affected by the 
measure, which is both a codification and an 
extension of the existing law. One provision, 
which makes for greater simplicity, abolishes the 
present distinction between a factory and a 
workshop. In fact, for many purposes the word 
‘‘ workshop ’’ will dis#ppear; thus what used to 
be known as ‘‘men’s workshops,’ because no 
overcrowding restrictions were applied, now 
cease to exist. Roughly speaking, the Bill seeks 
to make universal the rules that are already 
observed in the best factories. For a limited 
period buildings and methods that are no longer 
satisfactory will be allowed to continue, but all 
new factories must conform to the new standard. 

Naturally, the main object of the Bill is to 
secure for the factory worker better conditions 
of health, safety and comfort; in some cases 
rules designed to protect women and young 
persons will be extended to men. One omission 
from the Bill is itself a testimony to the advance 
made in recent years; children are not men- 
tioned, because there is none working in fac- 
tories. Overtime is still permitted for workers 
over sixteen, but under severe restrictions. 
Thus, a factory employing women and young 
persons may work in the aggregate 100 overtime 
hours in a year, but not more than 6 hours in 
any week. Power, however, is given to the 


Home Secretary to extend the periods in special 


cases, such as arise in the foundry industry, 
when liquid metal has been melted and the 
moulds have not all been cast up. Again, where 
a casting has been made and requires several 
hours’ feeding, or parts of the casting require 


_ baring to obviate casting stresses being set up. 


Apparently, the overtime rule must also limit the 
hours during which men may work. Another dis- 
tinction which disappears is that between textile 
and non-textile factories; at present the limit for 
women is 55} hrs. a week in the first and 60 in 
the second. For these limits the Bill substitutes 
a 48-hr. week and a 9-hr. day. Apparently the 
word “‘ overtime ’’ applies to the factory rather 
than to the worker, so that a factory may be 
working overtime although very few employees 
remain beyond the normal hours. Some elasticity 
is provided by a provision that different parts of 
a factory or different sets of persons in different 


processes may be regarded as working in different 
factories. 


The new Bill provides that all young per- 
sons under 16 will require a certificate of fitness. 
Among other provisions designed to ensure the 
health of workers is the requirement that fac- 
tories must be sufficiently and suitably lighted. 
Another interesting clause says that makers of 
machinery are to be held responsible if they 
supply any machine that does not conform to 
the standard of safety laid down in the Bill. 
While the new obligations and restrictions apply, 
naturally enough, to the employer, there are 
some which apply to the worker. Thus, one 
clause forbids workpeople to interfere with 
safety, health, or welfare appliances, and makes 
their use obligatory. The Bill conforms to the 
modern tendency in legislation, i.e., it aims at 
raising the practice of the indifferent factory to 
the level of the good factory. It will, of course, 
involve an increase in the number of factory 


inspectors and in the clerical staff of the Home 
Office. 


There is sure to be some outcry against the 
extra cost involved in complying with the health 
and safety-first provisions, but we are satisfied 
in our own minds that most innovations of this 
character are actually profit-making. Modern 
lavatory accommodation is less costly in upkeep 
~plumbing as well as normal cleaning—whilst 
one of the provisions of the Bill which enacts 
that manufacturers of machinery will deliver 
their goods to the foundries in a fool-proof work- 
ing order, will have the general approbation of 
the users. Many accidents take place during 
the ‘teething ’’ stage of a new plant, often 
whilst the various guards are actually in order. 
We are unaware as to whether lighting condi- 
tions of factories, except in general terms, are to 
be laid down, but here again, those foundries 
which have followed the advice of experts are 
satisfied that such an action is of a profitable 
character. Much the same can be said of heating 
and ventilation. Some trades, not foundry prac- 
tice, will certainly be troubled in the initial 
stages of proper illumination, as the older crafts- 
men will be unable to* judge temperatures 
correctly. It is a well-timed Bill, for industrial 
conditions are at present so healthy that any 
increased expenditure necessitated can in most 
cases be absorbed without great difficulty, 
though we admit in certain cases they will 
involve hardships for some of the smaller 
establishments. 
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The Cast-Iron Hollow- 
Ware Industry* 


BEGINNINGS IN BIRMINGHAM AND 
WEST BROMWICH 


By J. I. 


“‘ All the great manufacturers | have ever 
known, have begun the world with very little 
capitals,’’ Matthew Boulton said. John Izon 
and Thomas Whitehurst, who founded and built 
up from primitive beginnings the cast-iron 
hollow-ware industry of West Bromwich, were 
among those he must have known more 
intimately. 

In 1763 Izon was established in Coleshill Street 
-‘‘ in the Parish of Aston near Birmingham ”’ 
as a brassfounder. He employed no more than 
six or eight hands and worked with a capital 
of £100 or less. Hutton described the trade 
as ‘‘less ancient than profitable ’’; but even 
after the new canal was cut in 1769, reducing 
coal to half its original cost, it was still a track 
carried on at a disadvantage. The Birmingham 
brassfounder was handicapped by lack of water 
power and difficulties of transport, and since a 
powerful combine at Bristol monopolised the 
manufacture of the raw material, prices were 
arbitrarily raised against customers. To counter- 
act these high-handed methods, the more ener- 
getic founders began to work in iron as well as 
brass, and among these Izon and his new 
partner Whitehurst were rapidly developing a 

growing trade in cast ironmongery. 

In 1775 ‘‘ by Application and Study, and at 
a considerable Expence ’’ Izon invented ‘‘ a New 
Method of Casting all sorts of Hinges, ready 
jointed, in Cast Iron.” This invention he 
claimed ‘‘ would be of Great Benefit to the 
Publick in General.’’ The firm took out a patent 
in December. On January 8, 1776, an advertise- 
ment appeared in Aris’s Birmingliam Gaz tte”’ 
—‘* By His Majesty’s Patent, granted unto 
Izon and Whitehurst of Birmingham, for Casting 
of Butt, and other Sorts of Hinges of Cast Iron, 
ready joined, equal to those made of Wrought 
Iron. Merchants and Ironmongers may be 
supplied at their Manufactory, Coleshill Street, 
Birmingham.’’ The new cast hinges could be 
made and sold at a cheaper rate than ‘‘ those 
compos’d of Hammered Iron,’’ and as they found 
a ready market the firm began to prosper. 

‘Removal to West Bromwich 

More important developments followed. In 
1779, Jonathan Taylor took out a patent for 
casting and tinning oval-bellied cast-iron pots. 
Taylor, employed as founder’’ at the Kagle 
Foundry in Broad Street, offered to sell his 
patent to Izon and Whitehurst. They were 
quick to grasp its possibilities, and in a few 
months their output so increased that reorganisa- 
tion of the works became an immediate necessity. 
Conditions at the Coleshill Street foundry were 
primitive. Owing to lack of water power, the 
mill had to be turned by a horse, and the blast 
for melting the iron raised by a large hand- 
worked bellows. 

They decided to move the works away from 
the town, within reach of an adequate water 
supply. A lease was therefore taken of the Mill 
on the Tame at West Bromwich from the Tur- 
tons, who had worked it since the sixteenth 
century. It would be difficult to imagine a 
better site. The coalfields of Wednesbury—‘*‘ the 
best in the Kingdom ”’ wrote a contemporary— 
were only two miles away, the new canal and 
the stream to turn the mill were within a stone’s 
throw. The district was undeveloped; a strag- 
gling line of houses stretched from the church 
south to the great turn-pike road, but the rest 
was open common, surrounded by ‘‘a rich and 
pleasant valley ’’ of woods and corn-fields. There 
is a tradition that when Izon tried to find lodg- 
ings for his handful of men in the village, the 
villagers were so hostile and suspicious that they 


* Reproduced, by permission, from the ‘‘ Birmingham Post.” 
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refused to take them in, and cottages had to be 
bought or new ones built. Here, in the autumn 
of 1780, the first cast-iron hollow-ware foundry 
was established. 

The senior partner and his sons controlled 
the works, prominently marked on a local map 
of 1788 as ‘“‘Izon’s Foundry.’”’ An early print 
shows the various shops of smith and founder, 
the furnaces, drying-kilns and sheds, the main 
building with bell-tower and clock, all dwarfed 
by the chimneys of Watt’s new steam-engines. 
Steam-driven cranes fed the wharfs alongside 
the canal, where barges unloaded coal from the 
neighbouring collieries, or carried the finished 
goods along a network of the new waterways to 
Bristol, Liverpool and Hull. ‘‘ Articles of every 
description in Cast Iron ”’ left the foundry for 
the home market or to be shipped overseas. 
After 1795, Boulton and Watt built their own 
foundry at Soho, but in 1800 they still placed 
orders for small engine parts ‘‘ to be cast at 
Izon’s.’? Other foundries were established in 
the neighbourhood, among them Archibald Ken- 
rick’s in 1793, but for a long time Izon and 
Whitehurst had the monopoly of the hollow-ware 
trade. 

Overseas Trade through London 

The firm’s first London warehouse was opened 
in 1777 in Huggin Court, off Thames Street, by 
Whitehurst. It was small and inconvenient, and 
two years later he took a larger premises at 
16, St. Martin’s-le-Grand, behind St. Paul’s 
Churchyard. Only a few years before, not a 
single Birmingham merchant had had direct 
dealings with firms abroad, and goods used to be 
exported through London houses. With the 
rapid increase of trade after the purchase of 
Taylor’s patent, still larger premises were taken 
on Queenhithe in Thames Street. This famous 
street was then, as to-day, ‘one of the most 
incommodious in London, being perpetually 
incumber’d with carts, driving to and from the 
wharfs on the Thames side, and so wet and 
dirty, that no Man wou’d pass thro’ it, if his 
Business did mot oblige him.’’ Here for the 
next fifty years the firm plied a remarkable 
overseas trade, and built up a high reputation 
in the City. It is interesting to recall that 
Whitehurst, living at this time (1785-1805) in 
his pleasant house at Islington, walked or rode 
to his offices every day across the fields. 

In the old print of the West Bromwich works, 
the iron-master’s house stands near the work- 
shops, but fenced in like a country villa by 
hedge and trees. An old sale bill describes the 
more substantial house where he retired as ‘‘a 
Pleasant Country Residence’’ with ‘‘ Barns, 
Stables, Cow-sheds, and fifty-seven Acres of 
Arable and Pasture Adjoining.’’ In a society 
predominently rural, the industrial pioneer built 
his barns and mills side by side. 

When he died in 1814, the forces he had helped 
to shape were already making a new social order. 
The population of West Bromwich more than 
trebled itself; chimneys tapered ‘‘ to a height 
rivalling the London Monument,’’ and on land 
lately an open common, streets and houses grew 
in the night. ‘‘ An overgrown village, blacken’d 
with its trees, and hedges, by the forge fires,’’ 
observed a traveller in 1792. At the more radi- 
cal changes of the next half-century nobody 
would have been more astonished than the iron- 
master himself, 


Book Review 


Mechanical World Year Book, 1937. Manchester: 
Emmott & Company, Limited, 31, King’s Street 
West. (Price, 1s. 6d. net.) 

The fiftieth annual publication of the ‘‘ Mechanical 
World Year Book,’’ apart from being revised 
throughout to cover the most recent advances in 
practice, also includes an entirely new article on 
the design and manufacture of toothed gearing, by 
W. A. Tuplin, M.Sc. This article, which has 11 
tables, covers 31 pages. The other well-known 
features of the Year Book have been preserved and 
brought up to date. 
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Random Shots 


In view of the fact that the London Branch 
of the I1.B.F. has planned a visit to Belgium in 
the near future (sahibs only; wives, please note), 
and that the International Congress is this year 
taking place in Paris, ‘‘ Marksman ’’ feels that 
there is room for yet another committee. This 
Languages Committee would publish a specialised 
phrase-book, beginning with French, for use by 
foundrymen when taking part in International 
Congresses and the like. It would bear in mind 
that more than a few foundry visitors to 
‘“‘furrin parts ”’ will have forgotten practically 
everything they learnt at Heton and ’ Arrow, an< 
that those with long memories will find that they 
will not need to borrow the pen of their aunts. 
but rather the quids of their pals. 

= 


The first phrase, of course, would be *‘ dn est 
Mr. Makemson, s’il vous plait? ’’ for the men, 
or, alternatively, for wives, ‘‘ Avez vous yu 
mon mari?’’ ‘J’ ai perdu mon carnet,”’ 
‘‘T’autobus est une demi-heure retard.” 
‘“Voulez vous me dire la direction pour Ik 
Folies Bergeéres ’’ should be granted a place, and 
all foundrymen wish to know how to count up 
to ten, at the least, because they frequently 
suffer from great thirst. 

* * * 

Of course, there must be a small section fo: 
technical words, just to show that participants 
do really set out with an idea of taking busi- 
ness seriously. The committee should include 
such names as Stobie, Delport, Kent, Wharton 
and Faulkner, all of whom talk French like 
Dutch natives, with Mrs. Roy Stubbs co-opte:| 
to render assistance to visitors to foundries in 
North Belgium. 

* 

Next year the International Congress take- 
place in Poland, and ‘‘ Marksman ”’ knows of! 
nobody in the foundry industry with a know- 
ledge of Polish, and he suggests a prize for the 
collector of the largest number of words during 
next year’s visit. They should be correctly spelt 
with the right proportion of consonants to vowels 
per word. The words ‘“ ladies,’’ ‘‘ gentlemen,’’ 
and ‘beer ’’ will not be counted, because all 
visitors to a foreign country should learn those 
before they go. Madame Gierdziejeweski might 
be invited to come to England to be the judge. 
More than one foundryman would welcome the 
opportunity to entertain so charming a_ lady, 
whose English is as sweet to hear as she is to 
behold. 

There has been much putting together of 
heads and running to and fro to libraries and 
museums to determine the date of the earliest 
known casting. It seems to be an established 
fact that ancient China has forgotten more 
about castings than the modern world has ever 
known. 

It seems that yet another antique has been 
unearthed in Wuhu, in Huhwei province, China. 
This is an ancient brass tomb containing brass 
candle tables and basins, and the period is be- 
lieved to be a.p. 214—589. 

But why go so far as China? ‘“ Marksman ”’ 
wonders whether in some of our English inns 
there could not be found a bath which could 
claim great antiquity as a casting? 

* 

London offers unique opportunities for the 
tired-limbed and weary-souled business man to 
slip away for a few minutes and rest in its 
many city churches. The sense of sudden quiet 
and peace is both remarkable and extraordi- 
narily soothing—and it is amazing what interest 
there lies, for the foundryman, so unassuming, 
within their doors. In one tiny church off the 
Strand, ‘“‘ Marksman” found a very beautiful 
lectern with enamelling decoration that is a 
delight to the eye; and another beautiful cast- 
ing in bronze. In the city he found an orna- 
mental cast lead chest, obviously of great anti- 
quity. MARKSMAN.” 


/ 
4 
4 
= | 
| 
| 
| 


Fepruary 18, 1937 


FOUNDRY TRADE JOURNAL 


Temperature Gradients in Furnace Walls 
PROPER SELECTION OF HEAT INSULATION 


Before a meeting of the Institute of Fuel, 
held in London on February 10, Mr. J. S. F. 
Gard, B.Se., A.I.C. read a Paper on ‘“ Heat 
Insulation: The Selection of Suitable Materials 
for Various Purposes,’’ from which we give the 
following extracts dealing with high-temperature 
plants. 

In dealing with the insulation of high-tempera- 
ture furnaces it is necessary closely to. consider 
the temperature gradients through the walls in 
relation to the softening temperature of the 
refractory. Considering a case where the in- 
ternal temperature is approaching the softening 
point of the refractory, with no insulation this 
INSULATING 
FIRE BRICK 
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will only take effect through a small thickness 
of the firebrick, since the temperature gradient 
is steep owing to the relatively high conduc- 
tivity. When, however, the refractory is backed 
by insulation the temperature gradient becomes 
much less steep and the whole thickness of the 
firebrick lining is raised to a temperature more 
nearly approaching that of the inside face. 
Hence the softening effect spreads through a 
greater thickness of the brick. 

Then it is advisable to employ a higher grade 
refractory. Consideration, therefore, should be 
given to the refractory and the insulator as a 
whole, although their respective functions are 
independent. For example, a high-grade refrac- 
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tory plus an insulating course will usually result 
in a higher thermal efficiency than a greater 
thickness of low-grade refractory without insula- 
tion. When the problem is dealt with in this 
way the insulation has the added advantage of 
preserving the refractory and increasing its life; 


the more even temperature of the whole mass 
lessens the strains and tends to prevent spalling. 

It is, unfortunately, an established fact that 
as refractoriness and mechanical strength in in- 
sulating bricks increases, the efficiency falls; 
thus it is necessary, when very high tempera- 
tures are being dealt with, to employ more than 
one grade of insulating brick to obtain the 
greater efficiency. Figs. 1, 2, 3, and 4 show the 
temperature gradients through various combina- 
tions of refractory and insulating bricks. 

The method of arriving at the several inter- 
face temperatures in order to determine the 
grades to use and the thicknesses is one of trial 
and error and can be easily done if the several 
thermal conductivities and the limiting tempera- 
tures are known in conjunction with a surface 


TaBLE I.—Properties and Certain Qualities of 


Firebrick. 
Brick ge Limiting Crushing force, 

on S. per temp., Ibs, per 

: cub. ft. deg. Fah sq. in. 
A 92.3 3,000 Over 700 
B 73.5 2,000 600 
Cc 41.0 2,200 400 
D 40.5 2,000 500 
E 38.8 1,700 350 
F 37.1 1,650 150 
G 33.0 1,620 195 
H 35.2 1,800 245 
I 32.0 1,600 250 and 100 


temperature/heat loss curve. Table II gives the 
heat loss over a range of surface temperatures 
for a normal vertical wall surface situated in 
still air at 70 deg. Fah. This can be plotted 
graphically for convenience in general use. 
The author then went on to give a typical 
calculation by way of example. It is proposed 
to build an insulated furnace to work at 2,000 
deg. Fah. internal temperature, using 9 in. of 
refractory as a lining, with a steel-plate casing 
on the outside and 9 in. of insulation giving the 
most efficient combination of insulating bricks 


TaBLe II.—Heat Loss over a range of Surface- 
Temperatures. 


Surface temp., Heat loss in B.T.U. 
deg. Fah. per sq. ft. per hr. 
100 48 
150 152 
200 280 
260 436 
300 618 
350 825 
400 1,070 
450 1,360 
500 1,680 
550 2,050 
600 2,470 
650 2,940 
700 3,480 
750 4,050 


C and G (Table I). ‘It is also desired to know 
the outer surface temperature and the heat 
transmission through the wall. 

Consider the vertical wall in calm atmosphere 
at 70 deg. Fah. As we have two unknown quan- 
tities we proceed by the trial and error method 
and first of all we must assume a likely value 
for the outer surface temperature, which can be 
done with reasonable accuracy after some prac- 
tice. Now let us see whether the 9 in. of in- 
sulation can be made up entirely of the more 
efficient brick G. 

T, (internal temperature) .. = 

T, (interface temperature).. .. = Unknown. 

Ts (outer surface temperature) == 
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data and manufacturer’s 


standard 
tables one finds under the stated conditions 


k, (the conductivity of the firebrick) = 9.91 


From 


k, (the conductivity of brick G) = 1.22 
Hence the average conductivity for the wall— 


k = 9 = 9 => 2.17 
9.91 1.22 


Then H the heat transmission in B.T.U. per 
sq. ft. per hr. 
k(T,—Ts) 2.17 x 1800 
18 
In a graphic representation of Table II we find 
T, corresponding to a heat loss of 217 B.T.U. per 
sq. ft. per hour to be 176 deg. Fah. Hence the 


= 217 B.T.U. 
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assumed surface temperature was too high and 
we must make another trial. Substituting the 
value of 180 deg. Fah. for T, we get H = 219.4 
B.T.U. We now must find whether the tempera- 
ture at the interface of the firebrick and brick 
G is above the limit of 1,625 deg. Fah. given for 
it. The heat flow through both sections of the 
wall is the same—namely, 219.4 B.T.U., and so 
we have only one unknown value, T,. Equating 
we get 
9.91 (200 —T,) 1.22 (T, — 180) 
18 18 

whence T, = 1,800 deg. Fah., which is too 
high. Thus it will be necessary to interpolate 
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a course of brick C which will withstand a tem- 


+ perature of 2,200 deg. Fah. between the 


firebrick and the G brick. By a similar proce 
dure we find that a suitable construction is:— 
9-in. firebrick, 3-in. brick ‘‘C,’’ 6-in. brick 
‘““G,”’ that the heat transmission will be 254.4 
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B.T.U. sq. ft./hr., the two interface tempera- 
tures 1,770 deg. Fah. and 1,451 deg. Fah. respec- 
tively, and the outer surface temperature 190 
deg. Fah. 

To some extent the loss of heat from a kiln 
or furnace can be reduced by increasing the 
thickness of refractory. Thus at a furnace tem- 
perature of 2,200 deg. Fah. the heat transmis- 
sion through various thicknesses of normal 
refractory, in B.T.U. per sq. ft., is:—44 in., 
8,045 (T; = 650 deg. Fah.); 9 in., 1,637 (T, = 
494 deg. Fah.); 13} in., 1,132 (Ts = 410 deg. 
Fah.); 18 in., 869 (T, = 360 deg. Fah.); 27 in., 
594 (T, = 295 deg. Fah.); and through 9 in. 
of refractory plus 4} in. insulating brick @ is 
427 B.T.U. (T, = 248 deg. Fah.). It is obvious 
that from the point of view of economy of floor 
space it is not good practice to build thick walls, 
but there is another factor which plays an im- 
portant part, especially in intermittent heatings, 
and that is the heat-storage capacity of the 
structure. 

Refractories have a specific heat of about 0.3 
at 1,000 deg. C., and by calculation it can be 
shown that to raise the temperature of a struc- 
ture consisting of 10,000 bricks to an average 
temperature of 930 deg. Fah. would 1equire 
about one ton of coal; all of this heat is lost 
during the cooling period. Even allowing that 
the insulating bricks have the same heat storage 
capacity as refractories per unit weight, the 
saving in this way is very considerable. In ad- 
dition the heating-up period is greatly reduced, 
the temperature in the furnace is more evenly 
distributed with greater ease, the load is better 
and more evenly burnt, and the proportion of 
the spoilt products by overheating at the top 
or underheating at the bottom reduced to negli- 
gible proportions. 

From what has been said regarding the ther- 
mal insulation of furnaces it will be seen that 
the ‘‘ long-felt want ’’ in this direction is a 
combination of insulating and refractory proper- 
ties, with as much mechanical strength as pos- 
sible in one and the same brick. A considerable 
amount of work has already been carried out 
with this end in view both in this country and 
in America, with some degree of success; but 
development is still in its infancy. The problem, 
as can be imagined, is not an easy one, and its 
solution can only be a compromise between the 
several desirable factors, since for a good refrac- 
tory a close texture is usually deemed necessary, 
whereas a close texture in high-temperature- 
resisting materials gives high density; thermal 
conductivity, on the other hand, is more or less 
proportional to density. It has been found, 
however, that at the higher temperatures size 
and configuration of pores also play an impor- 
tant role in conductivity. 

This class of brick has both advantages and 
disadvantages. For intermittent work its low 
heat capacity is a distinct asset as it enables 
quick raising of temperature; it also, of course, 
has most of the advantages of the bricks already 
considered. Qn the other hand, however, it 
cannot be used for furnace linings where a 
fusible ash (such as might occur in the use of 
pulverised fuel) or slag is developed ; these would 
be too readily absorbed by the porous brick with 
consequent failure. Its structure too, renders 
it very susceptible to abrasive action. The 
author’s personal opinion is that it is always 
advisable to use a high grade of refractory for 
the actual furnace lining and that the function 
of insulator is quite distinct. The more refrac- 
tory the insulator, of course, the less true refrac- 
tory lining is required and the greater the space 
available for insulation. 


AN EXTRAORDINARY MEETING of Head Wrightson 
& Company, Limited, has been called for March 1, 
to consider a resolution that the capital be increased 
to £630,000 by the creation of 210,000 ordinary 
shares of £1, ranking for dividend and in all other 
respects pari passu with the existing ordinary shares. 


FOUNDRY TRADE JOURNAL 


Annual Dinner of 
Lancashire Foundrymen 


Mr. J. Hogg, Branch-President, presided at 
the annual dinner of the Lancashire Branch of 
the Institute of British Foundrymen, which was 
held on February 6, at the Grand Hotel, Man- 
chester. 

Proressor F. C. THompson, President of tho 
Manchester Metallurgical Society, in proposing 
the toast of the Institute of British Foundrymen, 
and the Lancashire Branch, said he was paying 
no empty compliment when he said that to pro- 
pose that toast was a real pleasure. Whether 
they liked it or not, the technical characteristic 
of the present era was the change from the crafts- 
man to the scientifically controlled organisation 
and transitions of that kind were invariably diffi- 
cult. To the onlooker, one of the most outstand- 
ing features of the changes which were taking 
place was the quiet and calm manner in which 
they were being effected. It was perhaps suit- 
able that someone connected with higher metallur- 
gical education should propose that toast. Tho 
work which the Institute of British Foundrymen 
was doing towards the higher metallurgical educa- 
tion of members of the industry with which it 
was connected was well known, but he could 
assure them that the most interesting educationai 
experiment which was being tried out in the 
University of Sheffield—an experiment for which 
members of the Institute were largely responsible 
—was being watched with the very greatest in- 
terest by all concerned with higher technical 
education. It was a pleasure to couple the Lan- 
cashire Branch with the toast. 

Mr. H. Winterton, President of the Institute, 
responding, said, as they all knew, the Lanca- 
shire Branch was the first Branch of the Insti- 
tute, being formed in 1905, immediately after the 
formation of the parent body. During the time it 
had been established, the Branch had shown very 
steady growth, and to-day the number of mem- 
bers was about 370 out of a total membership of 
2,000. About half of those were Associate Mem- 
bers, and now that the Institute was taking a 
definite and special step, he hoped many of the 
Associate Members in the Institute would seri- 
ously consider the advisability of advancing their 
membership and becoming Members. By that 
means they would be assisting in the upward 
trend which their Council hoped might be taken 
in the very near future. 

He would like to congratulate the Burnley Sec- 
ion upon its prosperity. A great deal of credit 
and honour for establishing and maintaining the 
Burnley Section was due to their present Presi- 
dent, Mr. Jos. Hogg, who had been ably assisted 
by Mr. J. Pell, secretary of the Section for 14 
years. He understood it was established in 
order that the members who were unable to get 
to Manchester would be able to take an active 
part in the work of the Institute, and he com- 
mended that method to other districts with the 
same difficulty to overcome. The Branch operated 
another section at Preston, and they had a suc- 
cessful Junior Section in Manchester, at present 
presided over by Mr. J. E. Cooke. 

Lancashire had already organised five confer- 
ences, and it would not be very long, he sup- 
posed, before Manchester once more welcomed its 
local President, and instituted him as President 
of the Institute. 

They were sorry that two of the old members, 
Mr. W. H. Sherburn and Mr. R. W. Kenyon, 
had not been able to be with them that evening, 
but he had had a very interesting letter from 
Mr. Kenyon at Christmas, in which he expressed 
his extreme delight with the Institute’s notable 
progress, and wished them success in the future. 
There were other members he would like to name 
if time would permit—Mr. Miles, who had worked 
so hard for the Lancashire Branch, Mr. Meadow- 
croft, Mr. W. N. Cook, Mr. Phillips, Mr. 
Flowers, Mr. J. Jackson, all of whom were Past- 
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Presidents of the Lancashire Branch, and all of 
whom had, in their time, done really fine work 
for the Institute. As to their present President, 
Mr. Hogg represented a very old-established firm 
of great repute, and all who knew him would say 
that he did his duty equally well to everyone. 
He had been very energetic for many years on 
behalf of the Lancashire Branch, and he sincerely 
trusted that he might carry on the good work in 
which he was at present engaged for many years. 
They had the honour of having as a private mem- 
ber their general secretary, and he was sure that 
no Institute in the British Isles or any other 
country in the world had a more energetic or 
capable secretary than their own secretary, Mr. 
Makemson. 

Mr. R. A. Jones, Senior Vice-President of the 
Branch, proposed the health of the visitors and 
guests in felicitous terms. 

Mr. C. W. Biae (Senior Vice-President of the 
Institute), in responding, said it indicated pro- 
gress that such functions should be held, for at 


‘one time the foundryman would not have thought 


seriously about attending such a gathering, much 
less would have thought of organising it. It 
might be thought that the harsh and unpleasant 
features which were prominent and essential parts 
of their industry, would never altogether be 
eliminated, but he would suggest the present pre- 
ponderence of those unpleasant features should 
be regarded as something which did not represent 
finality. Professor Thompson had indicated that 
they were in a state of transition from the crafts- 
man to the scientific control of the industry. 
Science was showing to foundrymen that there 
was much more in casting than just putting 
metal into a mould. Artistic and social progress 
were showing them that there was very much 
more in life than just work and sleep; the sand, 
the smoke, and the sweat might be more or less 
prominent and permanent phases in their foun- 
dries, but let them as members of the Institute so 
strive to ensure the introduction and use in their 
industry of all that was best in science, in art 
and in social progress, so that the unpleasant 
side of their business could be, if not altogether 
eliminated, considerably ameliorated. 

Mr. J. Hoge, Branch-President, extended a 
warm welcome to the guests, and hoped they 
might join them again in these social functions 
where they met so happily together. 

Mr. H. Winterton presented the Diploma of 
the Institute to Mr. A. Phillips, of Manchester, 
the diploma having been awarded in recognition 
of the excellence of his Paper, ‘‘ Some Points in 
Modern Production of Castings,’’ read before the 
Burnley Section of the Lancashire Branch. Mr. 
Phillips briefly responded. 


Water Pollution Research 

The Department of Scientific and Industrial 
Research has issued No. 1 of volume X of the 
“Summary of Current Literature,”’ relating to water 
pollution research. The issue contains 114 abstracts 
of recent Papers dealing with water supplies, the 
analysis and examination of water, sewage, trade- 
waste waters, the pollution of natural waters and 
miscellaneous subjects. These Summaries are pub- 
lished by H.M. Stationery Office, Adastral House, 
Kingsway, W.C.2. (Price 2s. net each, or annual 
subscription of 24s. net, post free.) 


Accidents and Industrial Diseases 


In the course of a lecture on ‘‘ Accidents and 
Industrial Diseases in Factories’? given at the 
Wolverhampton and Staffordshire Technical Col- 
lege recently. Mr. H. W. Atkinson, 4H.M. 
Inspector of Factories, said that speed of 
production was responsible for more accidents in 
factories than fatigue. Sand-blasting, he said, was 
one of the most dangerous trades as far as the 
operator was concerned. Statistics showed that 
5.4 per cent. of the men engaged in the industry 
died from silicosis, or silicosis with tuberculosis, 
and the average duration of employment of sand- 
blasters who died from silicosis was 10.3 years, as 
compared with 40.1 years for all occupations. Mr. 
Atkinson advocated the use of steel grit instead 
of sand for cleaning purposes, and he said that 
employers were gradually adopting it. 
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Cast Iron and Its Applications 
in Engineering’ 
By A. CAMPION 


Cast iron is widely used in engineering and 
allied industries because, in comparison with 
other ferrous materials, it possesses important 
advantages. It can be easily cast into intricate 
shapes without serious porosity or shrinkage, 
it is easily machined and can be produced at 
low cost with a wide range of physical proper- 
ties, although the attainable properties are not 
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generally appreciated and are frequently subor- 
dinated to low cost with a conscious or uncon- 
scious sacrifice of utility. This is due in large 
measure to an incomplete understanding on the 
part of the engineer, of the properties possessed 
by modern cast-iron types of material, and 
sometimes to a lack of proper methods of testing. 

The casting process lends itself to the forma- 
tion of intricate integral parts with a strength 
and rigidity obtainable frequently by no other 
method of manufacture. The field for cast parts 
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is increasing as a result of better co-operation 
between designers and founders, through which 
new applications and adaptations are found that 
previously were considered outside the scope of 
the foundry industry. Twenty years ago the 
average tensile strength of grey cast iron was 
given in most publications at 7 or 8 tons per 


* A Paper read before The Institution of Engineers and Ship- 
builders in Scotland. 


sq. in., and irons giving a strength of 10 tons 
per sq. in. were considered as being of special 
quality. Even at the present time strengths 
very slightly in excess of this figure appear in 
textbooks and handbooks. Safe working loads 
are stated to be from 1} to 2 tons in tension 
and from 5 to 7 tons in compression. It is not 
surprising, therefore, that there should have 
been a disposition on the part of the engineer 
to turn to steel castings and welded material 
for parts where more strength was required, in 
the belief that the use of cast iron was at an 
end. In recent years cast irons of greatly im- 
proved strength and reliability have been de- 
veloped, and a comparison of the present speci- 
fications of mechanical properties offered by iron- 
founders with those of twenty years ago will 
prove a revelation to those who have not made 
a close study of the progress that has been made 
by founders. 

Modern engineering progress involving the use 
of higher speeds, temperatures and pressures, 
together with the increase in the size of engines 
and machinery, has been facilitated in no small 
degree by the exertions of the founder and 
metallurgist. It appears probable that in the 
near future the engineer will make still further 
demands upon the founder and metallurgist for 
castings of even greater complexity to with- 
stand more severe service conditions. The future 
progress of engineering design and construction 
will be greatly influenced by the degree of suc- 
cess achieved by the metallurgist in the produc- 
tion of material to conform to more stringent 
specifications as to mechanical properties, and 
by the founder in improving his technique so as 
to enable him to cast such material. In the past 
few years casting practice has kept pace with 
the requirements of engineers, and there is 
every hope that it will not only keep pace, but 
anticipate the requirements of progressive engi- 
neers in the future. 


Enhanced Properties Now Available 

Until the beginning of this century foundry 
practice remained an art rather than a science, 
and castings were not greatly improved to that 
time. The demands of the engineer were in- 
fluential factors in changing iron founding from 
an art to a science. Rapid development of test- 
ing methods and calls for properties in excess 
of those found in the earlier cast irons led to 
more technical control and metallurgical know- 
ledge in the foundry, enabling it to keep pace 
with exacting requirements. At the present 
time, by the careful selection of basic and alloy- 
ing materials with strict foundry and metallur- 
gical control, castings of uniformly high quality 
and covering a wide range of physical proper- 
ties are manufactured regularly as commercial 
products. Ten years ago a request for cast iron 
with a tensile strength of from 16 to 18 tons 
per sq. in. was considered something exceptional. 
To-day cast irons with tensile strengths of from 
25 to 30 tons per sq. in. are regular products 
of the cupola. In addition, the use of alloy 
additions and developments that have been made 
in heat-treatment have increased the possibilities 
of securing increased properties and a uniform 
quality of cast iron. The position has been 
reversed, and instead of cast iron being regarded 
as an obsolete material for engineering purposes 
it is in many instances being used in preference 
to steel castings and even forged steel. A strik- 
ing illustration of the change in attitude of the 
engineer to cast iron is shown by the adoption 
of cast camshafts and crankshafts by the leading 
motor manufacturers. It is also a clear indica- 


tion of the rapid developments that have recently 
been made in cast iron. 
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It is significant and of great promise that the 
material is encompassing everwidening vistas in 
mechanical industries where cost of production 
and long life are of paramount importance. 
With strength approaching 40 tons per sq. in. 
and a Brinell hardness of 500, it is displacing 
forged steel in parts where a short time ago it 
would have been considered impossible. It is 
true to say that the material commonly referred 
to as cast iron is now sought after by engineers 
for the particular properties and characteristics 
with which it is endowed. 


Early Acceptance Tests 
It is not the author’s intention to deal with 
details of the various methods that have been 
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used in the manufacture of improved cast iron 
at various times, but rather to indicate the 
directions in which the improvements have been 
effected and the application to engineering work. 
It was early recognised that a cast-iron material 
showing a closer grain and a more regular struc- 
ture was necessary to withstand the higher 
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pressures and stresses demanded with the in- 
creasing size of machinery. The engineer, how- 
ever, did not closely specify his requirements 
when ordering castings. It was usual simply to 
order a ‘‘ good grey iron’’ without reference 
te service requirements, and to assume the safe 
working load at 4,000 Ibs. per sq. in. The grey- 
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ness of the metal was adjudged solely by the 
appearance of a fractured surface of a small test 
bar or runner, and the suitability or otherwise 
of the casting for the job was determined from 
the fracture appearance alone or with the addi- 
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tically in the foundry or found their place in 
competitive production. This has been due to 
the failure of the average founder to appreciate 
what is involved in the manufacture of high- 
quality cast iron, particularly as some of them 
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cult it is to obtain ‘a uniform softness and homo- 
geneity of the structure of the casting. In addi- 
tion to those mentioned above, another well- 
known method of conferring enhanced properties 
upon cast iron is by means of alloy additions, 
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sionally titanium, vanadium, tungsten, and sili- 
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surprising that cast iron came to be regarded 
as a weak and unreliable material having a field 
of usefulness confined to the unimportant parts 
of machines. Regarded from a strictly metal- 
lurgical point of view, ordinary grey iron is 
intermediate between pig-iron unrefined ani! 
steel. It differs from true alloys of ferrous base 
by containing particles of free carbon or graphite 
dispersed throughout the mass, and it is this 
peculiarity of certain grey cast irons that is 
responsible for the low strength, mechanical! 
weakness and inconsistencies in service of cast- 
ings from foundries working under inadequately 
controlled conditions. 


High-Test Irons 

The past twenty years has seen much activity 
in the study and discussion of the methods of 
manufacturing improved cast irons, their proper- 
ties and applications, and the results of the 
different efforts to attain the same object are the 
superior irons being produced to-day. The pre- 
sent-day high-test irons have evolved from a 
number of contributory causes, namely :— 


(1) The unreliability of ordinary cast irons 
under severe service conditions in engineering 
construction where small factors of safety are 
necessary. 

(2) The latent but undeveloped possibilities 
of ordinary cast iron. 

(3) The necessity of lifting ordinary grey 
iron out of the commonplace and giving to the 
founder an opportunity to confer individuality 
to his product. 

(4) The need of meeting the keen competi- 
tion of steel castings, forgings and stampings, 
and welded constructions. 

There may be a difference of opinion as to 
which of these is the most important, but it js 
probably agreed that while the engineer may he 
willing to pay more for improved material or 
new properties, the ultimate price will reflect 
what these properties cost in competitive 
materials. High-test cast iron is not new, but 
progress in its production has been slow, because 
although many of the new processes showed what 
could be obtained from properly made or treated 
cast iron, they never became established prac- 
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The chief features of the processes that have 
been introduced for the production of high-test 
cast iron are :— 

(1) The use of steel scrap or lowering of 
the silicon content in the charge. 

(2) Lowering the total carbon and _ phos- 
phorus contents. 

(3) Superheating in melting. 

(4) Control of graphitisation by chemical 
composition or rate of cooling during  solidi- 
fication. 

So far as (4) is concerned, the greater the 
amount of carbon contained in the iron, the 
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con. The improvements effected by alloy addi- 
tions, however, are more noticeable from the 
point of view of specialised applications, such as 
resistance to corrosion or heat, than from the 
point of view of increased strength. Two types 
of alloy iron are available. In one, sufficient of 
the alloy is added to modify the basic structure 
of the metal in the as-cast condition, or to per- 
mit of a modification by heat-treatment. The 
other type, known as “‘ austenitic iron,’’ is pro- 
duced by large additions of alloys and is suitable 
mainly for special purposes where severe corro- 
sion has to be resisted. The present Paper does 
not deal with austenitic irons. 
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greater is the difficulty in controlling the form 
and distribution of the graphite and the grain 
of the matrix, both of which are of equal im- 
portance in the determination of the physical 
properties of a casting. On the other hand, the 
lower the total carbon content, the more diffi- 
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Graphite Control 
Almost all the methods that have been de- 
veloped to improve the properties of cast iron 
have consciously or unconsciously attempted to 
control graphitisation, whether resort has been 
made to the use of steel in the mixture, whether 
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carbon and silicon have been reduced by special 
mixtures in melting conditions, whether super- 
heating of the molten metal has been effected, 
whether hard iron has been graphitised by pour- 
ing into heated moulds, or whether alloys or 
heat-treatment have been involved. The results 
of all these different methods of attempting the 
same object are seen in the superior cast irons 
available to-day, although progress has not been 
proportional to the scientific attention and re- 
search that have been applied. This can be 
partly explained by the necessity of retaining 
the identity of what is usually understood as 
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position ; (2) the structural composition; (3) the 
melting process; (4) the thermal and mechani- 
cal history between furnace spout and cold cast- 
ing; (5) the subsequent heat-treatment, and (6) 
design. 


Chemical Analyses and Structure 


The chemical composition is mainly important 
in its effect on other factors. If factors (2) to 
(6) remain constant, then the properties of the 
metal may depend on composition. Where cast- 
ings are obtained from one foundry, factors 
other than composition may, for most practical 
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pearlite and phosphide eutectic, together with 
certain minor inclusions of which perhaps sul- 
phide of manganese is the most important. 
Tables 1 and II show the ultimate chemical 
analyses of three cast irons and the correspond- 
ing structural constituents. 


TaBLE I.—Chemical Analysis. 


No. | Gr | Cc. | Si. | Mn. | 8. P | Fe 

1 2.10 | 0.80 1.10 | 0.75 | 0.07 | 0.20 | 94.98 
2 | 2.50 | 0.70 | 1.80 | 0.80 | 0.10 | 0.32 | 93.78 
3 | 3.09 | 0.40 | 2.40 | 0.55 | 0.11 | 1.05 | 92.40 


I'1G. 8.—INFLUENCE OF Mass 
“common cast iron ’’ together with an economic 
advantage over steel. In other words, to hold 
and extend his field the producer must furnish 
castings that are consistently uniform and have 
a superior combination of physical properties, 
without involving the costly processes and in- 
creased care that is mecessary for the manufac- 
ture of a completely refined ferrous-base alloy, 
whether it is a steel or any other alloy casting, 
stamping or forging. The highly developed tech- 
nical and plant efficiency of the latter and their 
low cost of production have, as it were, tied 


6 IN. 
on Structure or Grey Cast Iron. 


purposes, be considered constant, and specifica- 
tions may logically include composition; but 
where the engineer buys castings in the open 
market, an initial specification of chemical com- 
position is not likely to be of much value. Dif- 
ferent foundries employing different methods 
and different processes may produce irons of 
practically the same engineering properties with 
different compositions. The engineer is con- 
cerned with the mechanical properties of the 
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Mass and cooling rate have a profound influ- 


ence on the structure of grey irons. An iron 
TaBLe II.—Structural Composition. 
No. | Gr. Ferrite Pear- | | Fe8. | Fe,P. 
1 6.70 | 6.36 | 84.59 | 0.35 | — | 2.0 
2 7.87 | 15.65 | 72.84 | 0.49 | — | 3.15 
3 9.51 | 39.14 | 40.75 | 0.48 | — 110.12 


metal, and so long as these are satisfactory, and of such a composition as to be pearlitic in 
the castings sound, the means used to secure medium-sized sand castings may become white 
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the hands of the average foundryman in his 
attempts to improve his product and still re- 
tain some commercial advantage over other pro- 
ducts made in steel, malleable iron, aluminium 
alleys or bronze. 

The principal factors influencing the proper- 
ties of cast iron are:—(1) The chemical com- 


6 IN. 
on Structure or Cast Iron. 


them are of secondary importance. The engin- 
eering properties and service life of castings 
depend on the structural composition and degree 
of soundness, so that the study of the structure 
of the metal is the important consideration. 
The majority of commercial cast irons contain 
four main constituents, namely, graphite, ferrite, 
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x 100 (REDUCED ON REPRODUCTION By 3). 


if cooled rapidly enough, or many become ferritic 
and open if cooled very slowly. In a casting of 
varying section the relative cooling rates of the 
different parts are approximately proportional 
te the section size. - 

The author has already referred to the diffi- 
culty of maintaining uniformity and homo- 
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geneity of structure with either high or low 
total carbon contents. Steel is used to control 
the quantity of carbon and to give a pearlitic or 
sorbo-pearlitic matrix, and it is to its ability 
to effect such a structural condition that mix- 
tures containing steel give superior strength, 
density and hardness. Superheating in melting 
is also generally recognised as exerting a similar 
effect to steel additions in refining the graphite 
and giving the necessary strength through ensur- 
ing the carbon existing in combination rather 
than in the free state. There still remains the 
problem of accurate and uniform decomposition 
of the carbide so that the deposited free carbon 
may be well dispersed throughout the metal. 


Meehanite 

In 1926 Meehan experimented in the manu- 
facture of a grey iron of superior strength and 
physical properties. The development of this 
type of iron has been carried on by Smalley 
and others until at the present time it repre- 
sents the greatest advance that has ever been 
made in the metallurgy of cast iron. The par- 
ticular type of high-test iron made by Meehan’s 
process and known as ‘‘ Meehanite ’’ can be con- 
trolled to meet definite service requirements, and 
possesses superior physical qualities to cast iron 
or semi-steel. Meehanite methods permit of abso- 
lute control, removing uncertainties and result- 
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thus obtained are of doubtful importance as they 
appear to vary for the same material under dif- 
ferent conditions of testing. An instance is 
found in a Paper by Adamson and Bell,* who 
state that a grey iron tested transversely gave 
a modulus value, computed on the basis of de- 
flection at fracture, of 11.5 million lbs. per sq. 
in. with a test bar 1 in. square over a 36-in. 
span. The same material with a 1-in. square bar 
tested over a 12-in. span gave a modulus value 
of 6.5 million Ibs. per sq. in. Presumably the 
material on both bars was the same yet the 
results show so large a difference. In design 
work the engineer requires to know definitely 
the numerical value of E because it is one of 
the most important constants. If he uses steel, 
very little error arises by using 30 x 10° Ibs. 
per sq. in., as the steel in general gives that 
average figure. According to the Paper just 
referred to, the variation with cast iron may 
be from 6 to 10 millions, and it would be impos- 
sible for the designer to have confidence in his 
calculations. 

Figs. 1 and 2 show the modulus curves taken 
on a cast iron made by the Meehanite process, 
the former tested at atmospheric temperature 
and the latter taken at a temperature of 400 
deg. C. Figs. 3 and 4 show modulus curves of 
an iron in the as-cast and heat-treated condi- 
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to meet the service requirements in the highest 
degree. The metal of each single casting may be 
changed to meet a given set of conditions in the 


TaBLeE III.—Mass Influence on the Tensile Strength of 
Various Irons. 


2-in. 
4-in. sq. block. sq. 
block. 
Position from which test 
bar was cut, in. from 
Tensile strength, tons per 
sq. in.— 
Semi-steel oot 48:71 30.81 140 1 13:8 
Alloy iron ee ~o| 16.5 | 18.1 | 16.7 | 16.5 
Meehanite 20.8 39.1 | 90.4 | 22.1 


Standard test bar, 0.798 in. dia. 


Semi-steel.| Alloy iron. | Meehanite. 


| 
Tensile strength, | 


tons per sq. in. .. 17.7 20.9 22.8 
Strength of test bar, 

in 2-in. section, 

per cent. ai 76.2 74.1 | 96.5 


way of mass influence as it affects strength, 
hardness and machinability, so that uniform 
strength properties in castings of varying section 
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ing in a material which can be relied upon at all 
times to ‘give the properties called for. The 
advantages of Meehanite metal are that the 
physical properties are accurately controlled and 
guaranteed to a definite specification and uni- 
form strength and solidity. Of recent years the 
author has had special opportunities of studying 
the development of this type of high-duty cast 
iron, and if in what follows it appears to be 
given undue prominence, this is not intended as 
a reflection on other high-duty cast irons, but 
merely that the author is recording his own 
experience, 

Most modern engineering textbooks describe 
cast iron as a material that does not give a 
straight line relationship between stress and 
strain in tension. In other words, it does not 
possess true elastic properties. It is also classed 
as a brittle material, which is probably true of 
ordinary grey iron, and is meant for nothing 
but the free-cutting ornamental variety. This 
conception of grey iron is not entirely the fault 
of the engineer: metallurgists and foundrymen 
have not fully appreciated the engineer’s point 
of view. ‘Tensile tests on grey iron to obtain 
accurate measurements of elastic constants re- 
quire special equipment and are not easy 10 
make; hence concentration has been on the 
transverse test because it can be made easily and 
cheaply. In this test, load and deflection values 
are determined and substituted in the well-known 
beam formule to obtain modulus values. Values 


6 IN. 
Mass oN MEEHANITE Cast Inon. 
tions respectively. These curves show a straight 


line relationship between stress and strain. The 
modulus of the irons is shown as follows :— 


Curve No. 2 2. 3. 4. 
Modulus, lbs. per sq. in. 
10° ar .. 19.28 14.426 19 26 


The true elastic limit of the material repre- 
sented by Figs. 3 and 4 is 6.4 tons per sq. im. 
with a yield point of 21 tons in the as-cast con- 
dition and 9.5 tons per sq. in. with a yield of 
27 tons in the heat-treated condition. 

Service requirements ordinarily place a cast- 
ing in one of the following classes :— 


Requirements. 

1. Generalengineering Strength, toughness, pressure 
tightness and machinability ; 
resistance to shock. 

Retention of strength at con- 
tinuous or intermittent high 
temperatures ; permanency of 
form. 

Resistance to abrasion and 
erosion ; freedom from galling 
or seizing under severe condi- 
tions. 

4. Corrosion resistance Resistance to the action of 
acids and alkalis, ete. 

Great hardness accompanied by 
toughness. 


2. Heat resistance 


3. Wear resistance 


5. Chilled 


Modern cast irons of the Meehanite type are 
accurately controlled to a definite specification 


* Tron and Steel Inst. Carnegie Schol. Mem., 1927, Vol. 16, p. 1. 
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are assured. The uniformity of Meehanite iron 
in comparison with a 15 per cent. semi-steel iron 
and a_nickel-chromium-molybdenum, alloy cast 
iron, poured into 12-in. cubes, is shown in 
Figs. 5, 6 and 7, which represent hardness de- 
terminations made on a section through the 
centre of the cubes. It will be observed that 
there is a regular and gradual falling-off in the 
Brinell figures from the outside to the centre 
of the piece in both the grey iron and the alloy 
iron, whilst in the Meehanite, apart from a 
slight increase at the corners, the hardness is 
uniform. throughout the section. The same three 
irons were poured into a series of bars each 
12 in. in length and with sections of 2 by 2 in., 
4 by 4 in., 6 by 6 in., 8 by 8 in., 10 by 10 in., 
and 12 by 12 in. Each set was poured at the 
same time from the same ladle. The structure 
of the 2-in., 6-in. and 12-in. blocks of each type 
of material is shown in the photomicrographs, 
Figs. 8, 9 and 10. The greater uniformity of 
the Meehanite metal is evident, as also is the 
fact that alloy additions alone do not in any 
way promote uniformity of structure in castings 
of varying section. The engineer is interested 
in the mass influence on the ultimate strength 
of the material employed and to what extent he 
can depend upon the load-carrying capacity of 
different sections. In Table III are shown the 
results of tensile tests made on bars cut from 
the section used for the hardness testing of the 
(Concluded on page 158.) 
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Quantity Production of Railway Steel 
Castings in Canada 


By E. G. FIEGEHEN, M.I.Mech.E. 
(Continued from page 140.) 


Sand Storage 

The arrangement of sand storage hoppers and 
duct work received a great deal of consideration 
and involved many re-arrangements of the origi- 
nal proposals, but it was considered that the lay- 
out finally adopted met the requirements par- 
ticularly well, without the sacrifice of general 
simplicity. 

A diagram of the arrangement adopted is 
shown in Fig. 5. Having in view the require- 
ments of subsequent maintesance, it was further 
decided that the corresponding renewable parts 
of each system should, as far as possible, be 
alike and interchangeable, and further, that 
the number of sizes of driving motors and of 
their starting equipment should be reduced to 
the minimum and _ was satisfactorily 
arranged. 

Each sand system was to consist of two inde- 


pendent units:—(a) Equipment for handling 
und conditioning floor sand shaken from the 
8 


spanning the top of a large sand hopper, with 
inclined sides and base. A large reinforced-con- 
crete pit was provided, below the floor-line, for 
the accommodation of this hopper and the 36-in. 
apron feeder, 43-ft. centres (2, Fig. 5), to which 
it delivers the shake-out sand, and the motor 
and gearing for driving the feeder. This cham- 
ber was well lighted and drained to a sump well, 
which was emptied by an automatic electric 
pump. 

The apron-feeder was arranged to travel at 
the comparatively low speed of 15 ft. per 


min., to give time for the hot sand to cool 
before transfer to an inclined 24-in. troughed 
rubber-faced canvas belt conveyor, 57-ft. centres, 


running at a speed of 140 ft. per min. (3, Fig. 5 
and illustrated in Fig. 6) and supported upon 
ball-bearing idler rollers. 

On this belt the sand is elevated from the 
pit and, at the end of its travel, passes over an 
18-in. dia. magnetic pulley (4, Fig. 5), which 


\ 
10 ae 


moulding boxes, and (b) somewhat similar equip- 
ment for reclaiming core sand, knocked out of 
the castings. 

Further, provision was required for the intro- 
duction of new sand into both equipments if 
required. Owing to the severity of the Canadian 
winter, the whole of the equipment located out- 
side the foundry had to be enclosed, in suitable 
housings, with provision for heating. 


Sand System for Side-Frame and Bolster 
Moulding Department 

The sand system supplying the side-frame and 
holster department, which is typical of both 
systems, is located, longitudinally, approximately 
between columns Nos. 4 and 8 on the east side 
of the aisle (Fig. 4). 

Near the centre of the aisle (8, Fig. 4) is located 
a “shake out’’ grating (1, Fig. 5) measuring 
20 ft. by 12 ft. and flush with the foundry 
floor. This grating is built up in sections, of 
convenient size, which rest upon transverse joists 


Fie. 5.—Sanp System For Srpe-FRAME AND MovuLping DEPARTMENT. 


removes all iron objects such as nails and 
gaggers, into a small hopper placed below, and 
discharges the sand itself into the hopper of 
an electrically-driven revolving screen, 48 in. dia. 
by 6 ft. long on the screening surface (5, Fig. 5). 
Inside this screen, longitudinal channel-steel 
lifters are fitted, which scoop up the sand, as the 
screen revolves, and let it fall, repeatedly, to 
break up the lumps. 

Such sand lumps and foreign matter that 
cannot be broken in this way fall into a tailings 
hopper at the end of the inclined screen drum, 
whilst the screened sand falls into a hopper and 
on to a 24-in. flat rubber-faced belt (6, Fig. 5) 
below and is conveyed into the boot of a vertical 
bucket-elevator (7, Fig. 5), 51 ft. centres, having 
14-in. by 8-in. buckets bolted to a 15-in. canvas 
belt. This elevator is totally enclosed by a sheet- 
steel casing, having removable panels for inspec- 
tion, and is driven by an independent motor and 
gearing at its top. From the head of this eleva- 
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tor the sand is discharged on to a 30-in. flat 
‘tempering belt (8, Fig. 5). 

In its passage along this belt the sand is 
damped to requirements by a series of water-sprays 
from an overhead pipe, and is then discharged 
into the hopper of a 48-in. dia. ‘‘ conditioner *’ 
(9, Fig. 5, and illustrated in Fig. 7), which con- 
sists of a rotating ‘ squirrel cage,’’ made of 
Norway iron bars, riveted to a driving disc and 
to an outer reinforcing ring. The whole is 


Fic. 6.—TrovcHep Rvusper-Facep CANVAS 
Bett Conveyor Frepine Sanp Hopper. 


enclosed in a sheet-steel casing and arranged for 
belt driving. 

The sand, falling into the revolving cage, is 
battered and separated by the revolving bars and 
becomes thoroughly aerated, finally falling, 
through the bars, into the large “ old sand ”’ 
hopper (10, Fig. 5) of 150 tons capacity, imme- 
diately below it. This hopper is constructed of 
steel ‘plate, reinforced by channels and has a 


Fic. 7.—48-1n. pia. Sand CONDITIONER. 
taper bottom, for discharge. It is supported by 
steel columns, properly braced, and its top is 
about 40 ft. above the foundry floor level. 
When the sand mills require sand from this 
hopper, it is discharged, from its bottom, 
by means of a “ cutting feeder’ (11, Fig. 5) 
consisting of a framework of parallel flat bars 
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(2; in. by % in.), spaced about 1 in. apart. 
These bars are pivoted at one end to fixed, pins, 
whilst the opposite ends are connected, by pins, 
to a bar which is reciprocated by a variable- 
throw crank driven by a motor and gearing. 

When the frame is at rest, the moist sand 
arches over the openings but will not fall 
through, but when the frame is reciprocated, 
the edges of the bars slice the surface of the 
sand, above them, and give a very satisfactory, 
well-distributed and easily-regulated feed. 

The sand, from this feeder, falls upon a short 
horizontal belt (12, Fig. 5) driven by the same 
motor, which is controlled from the sand-mill 
platform, into a breeches-pipe which conducts 
it into intermediate hoppers (13, Fig. 5) where 
it accumulates, ready for discharge when re- 
quired, through double-sector under-cutting 
gates, into the two measuring hoppers (14, Fig. 
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and the sand, after milling, is discharged 
through pneumatically-operated doors in the 
bottom of the pan, into a hopper (16, Fig. 5) of 
the full capacity of the mill, which feeds it, 
under the control of a regulating gate, on to 
a collecting belt under the mills (17, Fig. 5), which 
in turn transfer it to the main distributing 
belt (18, Fig. 5), 24 in. wide and 313 ft. centres, 
which inclines upwards after leaving the mill, 
until the required elevation is reached, and then 
runs down the aisle, at an elevation of about 
20 ft., alongside the crane runway girders 
(Fig. 8). 

Supporting brackets for its framing, idler 
pulleys and platform, are bolted to the crane 
columns and at intervals along its length, de- 
flecting ploughs are arranged, to discharge sand, 
through shutes, into the hoppers (19, Fig. 5) of 
the moulding machines (20, Fig. 5) below. When 


Fig. 8.—40-Tton Street Pirate Hoppers ror FreepING MovuLpING 
MaAcHINEs. 


5) one of which is located above each sand-mill. 
These hoppers also have undercutting gates, 
which when opened, rapidly discharge a 
measured batch of sand (2,500 lbs.) into the pan. 

The sand-mills (15, Fig. 5), of which there 
are two, in this system, are of the type known 
as ‘‘ Simpson intensive sand mixers’ and have 
8-ft. dia. fixed pans, with renewable bot- 
toms, and two 36-in. dia. by 1l-in. steel-tyred, 
rotating sand mullers or rollers. These are 
fitted into anti-friction journal and thrust bear- 
ings and rotate on the ends of a crosshead, keyed 
to a vertical shaft driven by bevel-gearing below 
the pan, the pinion of which is driven, through 
enclosed machine-cut gearings, by a 50-b.h.p. 
motor. 

Anti-friction bearings and flexible couplings 
are used throughout and each machine, with its 
motor and driving gear, is mounted upon a 
heavy reinforced concrete base. Each mill 
mixes, normally, a 2,000- to 2,500-lb. batch of 
sand. 

Water-sprays, arranged around the pan, are 
provided for wetting the mixture, as required, 


required, sand can also be discharged over the 
north end of this belt into a shute, to fill 
sand-boxes handled by the cranes. An indepen- 
dent motor and gearing is provided for driving 
the belt and is located at its northern extremity. 
A boarded footwalk and handrail runs the full 
length of the belt and serves, also, as a con- 
venient landing for crane operators; a guarded 
ladder is provided for access from the floor. 

For the supply of facing sand, an existing 
8-ft. dia. rotating-pan sand mill re- 
conditioned, fitted with independent electric 
drive and mounted upon a concrete foundation, 
alongside the ‘‘ Simpson ’”’ mills and at a suf- 
ficient elevation to discharge into sand boxes 
on the foundry floor. ‘Sand for this mill is 
supplied through shutes from the main sand 
hoppers. 


Moulding Machine Hoppers 
Steel-plate hoppers (19, Fig. 5), each of 40 tons 
capacity, were installed for the service of the 
two new moulding machines, and these receive 
sand from the main distribution belt (Fig. 8). 
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Each hopper is fitted with two 18 in. apron 
feeders, coupled and running side-by-side ani 
driven by an independent motor and gearing, 
controlled from the moulding-machine opera- 
tor’s station by means of push-buttons. These 
feeders discharge sand, from an elevation of 
about 10 ft., directly into the box on the mould- 
ing machine in a broad stream. By adjusting 
short angle-iron deflectors, bolted to the apron- 
plates the density of this stream, along its width, 
can be varied to suit the distribution of sand 
required in the mould, whilst the total amount 
discharged can be regulated to a nicety by con- 
trol of the motor. When properly adjusted, 
very little sand is spilled, and jolting of the 
mould can commence as soon as the sand com- 
mences to fall into the box, ramming being 
completed in about one minute. 

In the case of the two old moulding machines, 
that were retained for dealing with short orders, 
all ramming had to. be dene by pneumatic hand 
rammers, and the output of moulds and demani 
for sand was relatively small. Wooden hoppers 
were provided alongside these machines and fed 
by shutes from the main distributing belt. The 
sand was shovelled from openings at the base 
of the hoppers into the moulding boxes. 

Roller conveyors on the floor, and overhead 
runways were arranged for facilitating produc- 
tion in this pair of machines in a manner to 
be described later in conjunction with the de- 
scription of the larger moulding machines. 


(To be continued.) 


Cast Iron and Its Applications in 
Engineering 
(Concluded from page 156.) 


2-in. and 4-in. blocks referred to above, to- 
gether with results on standard test bars cast at 
the same time. 

In order to obtain further information of the 
mass influence on strength, various foundries 
were invited to supply bars of 0.75, 1.25, 2.0 
and 3.0 in. in diameter from which tensile test 
bars were prepared and tested. The average 
results are shown in Table IV. The ordinary 


TaBLE IV. 
Diameter of bar 
from which test | Tensile strength, tons per sq. in. 
bar was cut. 
In. Grey iron. Meehanite. 

0.75 12.3 
1.25 11.6 23.95 
2.0 8.25 24.25 
3.0 6.8 23.7 
4.0 — 22.7 
6.0 — 21.2 


grey cast iron has lost almost half of its strength 
in the 3-in. section, whilst the high-grade iron 
has retained practically full strength at the same 
thickness and approximately 90 per cent. in 
the 6-in. section. This is one of the outstanding 
features of the new process. Because of this 
uniformity the strength of a machine element 
is directly proportional to its cross-sectional 
area, and in designing, assurance is given that 
here is a cast iron that is dependable in the 
engineering sense, and confidence that every 
square inch of cross section carries its full share 
of load. 
(To be concluded.) 


The King and National ‘' Safety First ’’ Association 


The King has extended his patronage to the 
National ‘‘ Safety First ’’ Association. As Duke of 
York, he was patron of the Association from 1926 
until his accession, while from 1923 to 1926 he was 
President of the London ‘‘ Safety First ’? Council. 
Throughout the whole period of his connection with 
the Association, the King has shown a keen interest 
in all sides of accident-prevention work. 


= 
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Influence of Elements on Cast Iron 


At a joimt meeting of the East Midlands 
Branch with its Lincolnshire Section, held at 
the University College, Nottingham, on 
January 23, Mr. H. Buntine, Branch-President, 
said, in introducing Mr. A. E. Peace, a Past- 
President of the Branch, that this was the 
second successive Paper to be given by a mem- 
ber of the Branch, which was a very pleasing 
feature. He was sure that the subject would 
be handled very efficiently, and would lead to a 
good discussion. 

Mr. Peace then gave his Paper. He said that 
when requested to present a Paper upon the 
metallurgy of cast iron, he had interpreted it 
to mean a purely educational discourse, and con- 
sequently he had selected as his title ‘‘ A Re- 
fresher in Cast Iron Metallurgy,’’ which sug- 
gested the rehearing of previous studies. 

As it was impossible to treat the metallurgy of 
cast iron very comprehensively in the space 
available, one phase of the subject only will 
be considered. The subject will be approached 
from the metallographical aspect, and will treat 
of the effect of composition and thermal history 
upon the structure of the metal. Mr. Peace 
illustrated the iron-carbon equilibrium diagram, 
and explained the components making up the 
system. 

The lecturer illustrated by micrographs many 
phases of his subject, and pointed out that the 
specific gravity of graphite in cast iron was low, 
about 2.25, and that graphite therefore occupied 
a larger volume than its gravimetric percentage 
indicated, e.g., 25 per cent. of graphitic carbon 
in cast iron was approximately 10 per cent. by 
volume. 

The effect of graphite on the strength of cast 
iron was not due so much to its. own inherent 
weakness, but rather to the manner in which it 
broke up the continuity of the metal. In fact 
the structure of the graphite was of more impor- 
tance than its quantity, and iron with a very 
fine graphite structure could be stronger than 
another iron with less graphite when it was pre- 
sent in a much coarser form. The strength 
of the metal was adversely affected by increase 
in the amount of graphite in the size of the 
flakes and by poor distribution. 


Effect of Other Elements 

Mr. Peace said that in a general way and 
with certain limitations additional elements 
could be divided into two groups (1) those 
favouring graphitisation which include silicon, 
nickel, aluminium and copper, and (2) those in- 
hibiting graphitisation such as sulphur, man- 
ganese, phosphorus, chromium and vanadium. 
An element may (1) dissolve in the iron 
forming solid solution, e.g., silicon; (2) it may 
form a carbide, usually entering into combina- 
tion with the iron carbide in the cementite, 
as for example, chromium; (3) it may form 
a so-called metalloid like sulphur which forms 
manganese sulphide and ferrous sulphide; (4) 
it may partake of two or all of these formations 
such as manganese which combines with the 
sulphur to form manganese sulphide and may 
form manganese-carbide and also may be in 
solution in the ferrite. In general the elements 
which form solid solutions favour graphitisation 
and those which form carbides hinder graphitisa- 
tion. 

Silicon 

Silicon which may be present in ordinary cast 
irons from 0.25 per cent. to 3.00 per cent., 
enters into solution in the iron as previously 
stated. It somewhat hardens the ferrite and 
weakens it, though generally these effects are 
completely masked by other factors. It lowers the 
carbon content of the eutectic by somewhere 
around 0.30 per cent. for each 1 per cent. of 
silicon, and also lowers the carbon content of the 
eutectoid. Silicon is more powerful in decreas- 


ing the stability of iron carbide and thus pro- 
motes graphitisation. This, of course, is the 
chief function of silicon in cast irons and is 
the reason why silicon is the most important ele- 
ment in the control of the structure and proper- 
ties of cast iron, and when in excess of 4 per 
cent., it causes almost complete graphitisation. 
On account of the hardness and brittleness of the 
solid solution such a metal is little used except 
for heat-resistance and in this respect high sili- 
con iron is especially valuable. An example of 
such_a metal is “ Silal’’ introduced by the 
B.C.LR.A. 
Manganese 


Manganese is present in cast irons from 0.1 to 
2.00 per cent. The majority of good quality cast 
irons carry from 0.4 to | per cent. This element 
combines with sulphur to form manganese sul- 
phide which is insoluble in the iron. This sul- 
phide can be seen under the microscope generally 
as round particles, grey in colour. The sulphide 
is distributed haphazardly in the metal and has 
little effect upon the physical properties. The 
amount of manganese required completely to 
take the sulphur into combination is in excess of 
the theoretical quantity by 0.2 to 0.4 per cent. 
Thus with a suitable manganese the effect of 
sulphur is nullified; any residue of manganese 
after the formation of the sulphide forms man- 
ganese carbide which unites with the iron car- 
bide to form cementite. This manganiferous 
cemenite is more stable than iron carbide, so that 
manganese, when present above the amount 
necessary, neutralises the sulphur, inhibits 
graphitisation, and is a hardening element; in 
irons which are composed predominantly of fer- 
rite, excess manganese is in solid solution. 


Sulphur 

Sulphur is present in cast iron in quantities 
ranging from a mere trace to around 0.4 per 
cent. In general, grey cast irons will contain 
from 0.008 to 0.15 per cent. Sulphur, in the 
absence of manganese or with insufficient man- 
ganese to form manganese-sulphide, combines 
with iron as ferrous-sulphide. This constituent 
can be seen under the microscope as round 
yellowish areas. It is thought that some ferrous- 
sulphide dissolves in the cementite and increases 
its stability, for when sulphur is present with 
insufficient manganese, the carbide is very stable 
and cannot be readily graphitised. An excess of 
sulphur is used in whiteheart malleable to pre- 
vent graphitisation, and sometimes in chilled 
castings to increase the depth of chill. Where 
blow holes and unsoundness result from poor 
melting practice, high sulphur probably increases 
the troubles. 

The idea that sulphur is a harmful element 
and always productive of trouble is incorrect, 
and first class quality cast iron can be made with 
sulphur appreciably in excess of 0.1 per cent. 


Phosphorus 


Phosphorus is usually present in quantities 
from 0.06 to 2 per cent. It lowers the carbon 
content of the eutectic and it combines with 
iron to form iron phosphide, and when present 
in a very small quantity this dissolves in the 
iron and is not microscopically discernible. In 
the quantity usually found in cast irons the 
phosphide is not completely held in solution, and 
nearly all of it forms in some circumstances a 
binary eutectic of phosphide and iron and a 
ternary eutectic of phosphide iron carbide and 
iron. These compounds are called steadite, or, 
more commonly nowadays, the phosphide eutectic, 
and it is not usual to find a distinction made 
between the two eutectics. One per cent. of 
phosphorus produces about 10 per cent. of 
eutectic, and as the eutectic has a melting 
point of 950 to 1,000 deg. C., it will be seen 
that high phosphorus irons are more fluid. The 
eutectic is hard and therefore high phosphorus 
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irons tend to decrease machinability, but its 
effect on strength is not so marked as it was 
at one time thought. As the phosphorus increases 
the iron is somewhat weakened, and it is not 
usual to attempt to make high strength irons 
with phosphorus above 0.8 or 0.9 per cent. 
As the eutectic occupies an appreciable volume, 
the combined carbon required to form a pearlitic 
matrix is less with increasing phosphorus. 
Phosphorus has little direct effect on graphitisa- 
tiofl, its action being such as may occur by the 
lowéring of the carbon of the eutectic and the 
lowering of the liquidus and solidus, which is 
occasioned by phosphorus. In addition, when 
the ternary phosphide eutectic is formed this 
holds more carbide of iron, which, however, will 
graphitise under suitable conditions. In general, 
phosphorus is regarded as exerting a restraining 
effect upon graphitisation. 
Nickel 

Nickel is used in cast irons in quantities from 
0.5 per cent. upwards. Above 4 per cent. its 
use is confined to irons for specific purposes, 
which will be mentioned later. This element 
forms a solid solution and favours graphitisation. 
It slightly reduces the carbon content of the 
eutectoid and has a valuable effect in making 
irons less susceptible to the cooling rate, ¢.g.. 
there is less evidence of mass effect in nickel 
cast iron, and chill can be reduced without loss 
of hardness in the grey portion. With the same 
hardness and strength a nickel cast iron 1s more 
easily machined than an ordinary cast iron. It 
is usual in alloying nickel to reduce the silicon 
content so that graphitisation is similar, and 
under these conditions the hardness and strength 
in different sections is more uniform and the 
density is improved. As nickel is increased 
above 4 per cent. the austenite change to pearlite 
is restrained. In some cases use is made of 
nickel to produce a martensite structure which 
has great heat and corrosion resistance. About 
15 per cent nickel produces an almost completely 
austenitic structure. 


Chromium 

Chromium is used in quantities from 0.3 per 
cent. to 2.0 per cent. For special purposes 
some irons are made with 15 to 30 per cent. 
Chromium forms a carbide which enters into 
combination with the iron carbide in the cemen- 
tite, and this cementite is exceedingly stable. 
Above 1 per cent. chromium the complete break- 
ing down of free cementite is: prevented, and at 
around 3 per cent. no graphitisation takes place. 
Chromium increases the depth of chill and hard- 
ness, reduces the size of the graphite flakes, and, 
under suitable conditions, an increase in strength 
can be obtained. In order to reduce the exces- 
sive carbide formation and hardening obtained 
by chromium, nickel is frequently used in con- 
junction with it, usually in the proportion of 
2} nickel to 1 of chromium. Such alloy irons 
give improved strength and wear resistance and 
uniformity of structure and physical properties 
in varying sections. Large quantities of chro- 
mium are used, e.g., over 15 per cent, to pro- 
duce heat and corrosion resisting irons. Such 
metal has a white fracture, is unmachinable 
and possesses a structure of very fine carbides. 


Molybdenum, Vanadium and Copper 

Molybdenum is a useful alloying element which 
is now being used in quantities from 0.25 to 
1.5 per cent. It forms a carbide, enters into 
solid solution, and restrains graphitisation, but 
to a much less degree than chromium. Molyb- 
denum has a beneficial effect in reducing the 
size of the graphite flakes, and it tends to pro- 
duce a more nodular form. Increases in strength 
and hardness and more uniformity in varying 
sections are obtained when this element is in- 
corporated in cast iron. Its use, however, is 
considerably limited by its high cost. 

Vanadium, which is sometimes used in cast 
irons in quantities up to 0.5 per cent., forms a 
carbide which stabilises the cementite to a 
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greater degree than any other element. It re- 
duces graphitisation, increases the depth of 
chill and hardness of the metal, and, when suit- 
ably used, it gives improved strength. 

Copper, when used in cast irons in quantities 
of 0.5 to 1.5 per cent., enters into solid solution 
in the iron. This solid solution is somewhat 
harder and stronger than the copper-free irons. 
This element slightly favours graphitisation, and 
the solid solution shows resistance in mild 
corrosion such as atmospheric smoke and slightly 
acid water and it is chiefly for this property 
that copper is used in cast iron. r 

Finally, the author expressed his thanks to 
Dr. A. B. Everest. for the loan of some of the 
lantern slides, to Mr. Greatorex, who specially 
made a number of illustrations, and to Mr. 
Philip Russell, who sponsored the publication of 
“Typical Microstructures of Cast [ron ’? by the 
Technical Committee of the Institute of British 
Foundrymen, from which negatives a number of 
the lantern slides were made. 


DISCUSSION 

Mr. BuntinG emphasised the use by the 
student of metallurgy of the equilibrium dia- 
grams. He thought that every neophyte should 
understand more of the equilibrium diagrams. 

Mr. E. R. Warter asked Mr. Peace again to 
explain the austenite stages. 

Mr. Peace said that if a metal which con- 
tained 1.7 per cent. of carbon was cooled suffi- 
ciently slowly, then when the temperature of 
900 deg. C. was reached, the carbon content of 
that austenite would be just over 1 per cent., 
and the excess of carbon which it had rejected, 
according to the circumstances of cooling, would 
be either free graphite or it would be carbide. 
As the cooling was continued, 0.9 per cent. car- 
bon was obtained, after which point there was a 
change in the structure to pearlite. With slow 
cooling nothing but pearlite was obtained. 

Mr. Watrer asked at what temperature the 
transformation to martensite and sorbite took 
place. 

Mr. Peace said there was no definite formation 
temperature. The actual change took place at 
the temperature of about 730 deg. C., but the 
actual mechanism of the change of austenite to 
martensite was rather difficult to explain. The 
composition might be the same, but there was a 
change in structure. Restriction in cooling 
caused formation of martensitic and sorbitic 
structures, and this might be demonstrated by 
heating and quenching a cast iron. 

Mr. P. A. Russewt said that phosphorus had 
very little effect on strength of an iron that 
was initially weak, but where there was a fairly 
graphitic iron, then it had been demonstrated 
that the effect of phosphorus was very marked 
after the first 0.25 per cent. Mr. Peace had 
failed to emphasise that austenite was non-mag- 
netic, and iron in the austenitic form was there- 
fore really a different form of iron. There were 
two or three different types of iron which influ- 
enced the changes to austenite. 

Mr. Peace said with regard to the effect of 
phosphorus on the strength of cast iron, that 
the phase he wished to emphasise was that some 
prejudice used to exist about the effect of sul- 
phur, which was not always justified, and years 
ago is was considered that this element should 
not be present in cast iron. Similar notions 
existed as to phosphorus. 

Mr. R. H. Buck anv said that a large per- 
centage of austenite in an iron had a softening 
effect. Mr. Peace had also mentioned that a 
graphite had a low density of approximately 2.5 
and he asked if a test bar of fairly large dia- 
meter which was cast on end would have a 
larger amount of graphite higher up the bar 
than at the bottom. 

Mr. Peace said Mr. Buckland was correct in 
saying that austenite was a soft structure. The 
structures of cast iron and cementite, etc., 
varied in strength and toughness. For example, 
cementite was hard and brittle, but irons con- 
taining an increasing amount of ferrite were 
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softer and less brittle. The strongest substance 
was the sorbite, which was even stronger than 
pearlite. 

In a test bar, when graphite was formed, 
before the metal solidified, and just after it was 
cast, it would actually move and float to the top. 
The movement was constricted because the metal 
was cooling down at the bottom. The majority 
of the graphite was formed just after the metal 
was solidified, and so the top of the bar would 
not have greater amount of graphite. It was 
due to the fact that graphite was not present in 
any quantity in the molten metal. 

Mr. W. T. Evans appealed to the younger 
members to study the iron-carbon diagram. He 
would like the Paper to be given on a future 
occasion, when perhaps a little more explanation 
could be given regarding graphitisation. 

Mr. J. Lucas asked what the phosphorus con- 
tent should be when using nickel, and was the 
use of high phosphorus iron ruled out in such 
circumstances? He also asked if the proportion 
of manganese to sulphur, stated to be 1} to 1, 
was correct. 

Mr. Peace thought that nickel should be used 
only with a medium phosphorus iron. The 
theoretical quantity of manganese to balance the 
effect of sulphur was 55 to 32, i.e., 13 to 1, but 
in actual practice it had been found that the 
manganese should be appreciably higher than 
this, by 0.2 to 0.4 per cent. 

Mr. Cocurane asked if the particles of 
graphite were all the same shape and size, and 
what effect they would have on the iron. 

Mr. Peace said there was first a tiny particle, 
but if small pieces of solids were in the mould 
there was a tendency for the graphite to use 
them as starting points. If the cooling was very 
slow, those graphite particles joined up with 
other particles and made long flakes. If the 
cooling was very fast, it would not make these 
flakes. The formation of graphite certainly had 
a considerable effect on the properties of the 
metal, and he emphasised that this was largely 


due to the size of the flakes and the way in 
which the graphite was distributed. Finer 


graphite resulted in smaller flakes. 
Vote of Thanks 
Mr. Water, proposing a vote of thanks, said 
much trouble could be saved by reference to an 
equilibrium diagram. Mr. seconded 
the vote. 


Testing Materials 


In our last week’s issue we published a list of 
Papers which will probably be given at the In- 
ternational Congress of the International Asso- 
ciation for Testing Materials, which is to be 
held in London from April 19 to 24. Below we 
publish a further list of Papers, which in the 
main deal with light metals and their alloys and 
wear and machinability. 

‘* Aluminium Alloys,’’ by Dr. Steuzel; ‘‘ Tech- 
nology of Magnesium Alloys,’ by Dr. G. Siebel ; 
‘Recent Progress in Aluminium Casting 
Alloys,’ by Dr. A. G. C. Gwyer and H. G. 
Dyson, B.Sc.; ‘‘ Recent Developments in Mag- 
nesium Alloys,” by Dr. J. L. Haughton; “‘ The 
Modification of Aluminium Alloys,’’ by Prof. 
M. Goté and Dr. S. Sugiura; ‘‘ The Mechanism 
of Age-Hardening of Al-MgZn, Alloys,” by Prof. 
M. Goté and Sadajiré Kokubo; ‘‘ The Evolu- 
tion of Aluminium Alloys and Their Properties,”’ 
by Prof. Dr.-Ing. A. v. Zeerleder; ‘‘ Recent 
Progress in Aluminium Alloys in America,’ by 
E. N. Dix, jun., and Z. Jeffries; ‘‘ Abrasion of 
Steels,” by R. Grandmaitre, Ing., A.I.M.S.; 
‘‘ Resistance to and Methods of Estimating the 
Abrasion of Steel,’ by F. Le Chatelier; ‘‘ An 
Investigation of Abrasion in Cast Iron,” by Dr. 
M. Suzuki; ‘‘ Oxide Films as a _ Protection 
against Wear,’ by S. J. Rosenberg; ‘‘ Work- 
ability,’’ by Dr. M. Okochi; and ‘‘ The Physical 
Attributes of Paint and Varnish Films,’’ by Dr. 
L. A. Jordan. 
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New A.C. Geared Motor Unit 


The great success of double-reduction geared 
motors during the past three years has proved 
conclusively the definite advantages of geared 
motors when designed and built as complete 
machines. For outputs of the order of 10 h.p., 
at 415 r.p.m. down to 24 h.p. at 145 r.p.m., 
a double-reduction gear box is seldom necessary. 
With this in mind the British Thomson-Houston 
Company, Limited, has now put forward a 
single-reduction pox specifically to meet the 
demand for small units with a speed ratio not 
exceeding 5:1. The new units are at present 
designed for a.c. slip-ring or squirrel-cage 
machines up to 10 h.p. at 24:1 ratio, or 5 h.p. 
at 5:1 ratio. The same sturdy construction and 
accurately-generated helical gears which dis- 
tinguished the double-reduction units is extended 
to the new range of single-reduction machines. 


Tue New A.C. GEARED 
Moror Unit. 


The gear efficiency is, however, slightly higher, 
being at least 99, irrespective of ratio. Three 
sizes of gear box are available. 

The pinions are of nickel-chrome steel, whilst 
the gear wheels are cut from solid-forged special 
quality steel blanks. The manufacturing 
processes ensure an unusually high degree of 
accuracy combined with extreme durability. 
The gears are self-lubricating, the large wheel 
running in an oil bath, whilst special precau- 
tions are taken to prevent oil leakage along 
either high-speed or output shafts; the motor 
bearings are grease packed. The units, after 
being put to work, need no attention beyond 
adding a small quantity of oil from time to time 
to maintain the level necessary as indicated by 
the oil gauge. 


Iron and Steel Production 


The British Iron and Steel Federation reports 
that there were 114 furnaces in blast in the 
United Kingdom at the end of January, four 
more than at the end of December. The produc- 
tion of pig-iron in January amounted to 
650,700 tons, compared with 671,400 tons in 
December, and 595,500 tons in January, 1936: 
the month’s production included 164,600 tons of 
hematite, 342,800 tons of basic, 120,800 tons of 
foundry, and 11,000 tens of forge pig-iron. 

The production of steel ingots and castings 
in January amounted to 998,900 tons, compared 
with 1,019,200 tons in December, and 912,500 
tons in January, 1936. 


PROPOSALS FOR A REDUCTION of the capital of the 
Millom & Askam Hematite Iron Company, Limited, 
from £2,000,000 to £683,321 were approved by Mr. 
Justice Eve in the Chancery Division on Monday. 


= 
: — 
4 
¥ 
> 


Fesrvary 18, 1937 FOUNDRY TRADE JOURNAL 161 


STANTON-DALE 
REFINED PIG IRON 


Three typical analyses 


Carbon Silicon | Sulphur} Phos. | Mang. 


Motor-car_ cylinders 3 1-822) 05 | 3 | 
Hydraulic Work 3-2 |1-5-1-8] 07 | -4 | 


Gas and Marine cylinders} 3 |1-31-6 07 | 5 | 5 


Stanton -Dale is a low total carbon pig giving 
close-grained, grey iron castings of great strength 
and toughness. Seven standard grades are avail- 
able, and we can also supply to customers’ own 
requirements without extra cost. 


The Stanton Ironworks Company Limited, Near Nottingham 


The Largest Producers of Foundry Pig Iron (for sale) in Great Britain 
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Mould and Core Drying 
Methods 


At 2 recent meeting of the Scottish Branch 
of the Institute of British Foundrymen Mr. 
W. H. Smith read a Paper ‘‘ Mould and Core 
Drying by Modern Methods,’’ which was pub- 
lished in our. last week’s issue. The discussion 
which followed was opened by the CHAIRMAN 
(Mr. Frank Hudson), who said that the Paper 
had been most interesting and intensely prac- 
tical. Mr. Smith had illustrated modern mass 
production core-shop methods particularly with 
regard to conditions in the Midlands. In Scot- 
land, most of the work done was connected 
with the heavy industries and he, the speaker, 
thought there was room for attention to be 
given to the design of stoves for drying large 
dry-sand and work. 


Analogy with Timber Drying 

Whilst in America he had spent some time 
studying the problem of drying timber, and it 
would be appreciated that there was a very 
definite relation between drying timber and loam 
jebs. The successful drying of timber entailed 
control of the humidity inside the drying kiln 
according to the initial moisture content of 
the green wood and the moisture content at suc- 
cessive stages in the drying operation as gauged 
by test-pieces extracted from the kiln. As the 
moisture content of the wood fell, sa the 
humidity of the drying atmosphere was reduced 
until only dry, hot air was admitted. Unless 
this practice was observed the wood warped and 
cracked badly and was unfit for future use. 


An American Stove 

A similar problem arose and was overcome 
in a like manner in the drying of many ceramic 
articles, but this practice had never, with one 
exception, been used by the founder. In regard 
to this exception reference should be made to 
the Transactions of the American Foundrymen’s 
Association, Vol. 35, 1937, page 214 where a 
Paper, ‘‘ A New Type of Mould Drying Oven ”’ 
by S. H. Wright and J. M. Sampson, outlined 
a new type of stove developed in the steel 
foundry of the (American) General Electric Com- 
pany, at their Schenectady works. Briefly, the 
stove was approximately 16 ft. wide, 30 ft. 
long, and 11} ft. high inside, and was heated 
by hot air circulated through a nest of steam 
heating coils; provision was made for the con- 
trol of humidity by incorporation of a live steam 
jet in the air stream. When the steam heat 
was first turned on and the blowers started, live 
steam was injected into the oven until the 
temperature of the centre of the moulds reached 
180 deg. Fah. The time required for this varied 
from 2 to 4 hours. The humidity prevented 
the skin or surface of the mould drying and 
assured a steady flow of moisture from the in- 
terior of the mould to the surface by capillary 
attraction and gave complete prevention of 
surface cracks. ‘loo often the foundrymen 
blamed sand and loam conditions when excessive 
surface cracking was obtained, when actually 
the trouble lay in the use of entirely wrong 
drying methods. Mr. Smith would perhaps take 
particular note of the American modification in 
the hope that at some time in the future he 
would design a stove more suited to drying sand 
and loam of high moisture content so essential 
to the heavy industries carried on in the Glasgow 
area, 

Mr. J. M. Primrose said continuous stoves 
were very useful in large works with, say, many 
hundreds of cores to be dried, but most of the 
works in the Glasgow area were not large 
enough to keep stoves working. The carriers 
such as had been shown could do a large quan- 
tity of work, but difficulty was found with the 
elevated carrier, and in addition the rubber 
wheels burnt off. The best core shop he had 
seen was in Germany, where they used overhead 
beamis for conveying cores to the stoves, and in 
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addition a small track to take-carriers in the 
stove. There was no jarring of the cores. The 
shop in question was small, but the arrange- 
ment could be enlarged. 

Mr. W. H. Smiru replied that in actual prac- 
tice getting cores in and out of stoves did not 
present difficulties. The floor was normally the 
coolest part of the stoves, and the rubber tyred 
wheels were not in the stove long enough to get 
burned. An alternative method was to use 
frictionless bogies on rails, and lift the core 
racks on to the bogies by crane. As far as the 
monorail method of carrying racks into the 
stove was concerned, Mr. Smith had not seen 
the Continental stove referred to, but apparently 
it was very similar to that used by Sterling 
Metals, Limited, and replaced by the continuous 
system just over three years ago. The monorail 
system had two disadvantages, namely, objec- 
tionable fumes from the cores, and excessive heat 
in the shop in the summer months. 

Mr. N. McManvs, speaking with regard to the 
moisture in the stove, asked whether, by rapidly 
raising the temperature, damage such as Mr. 
Hudson had referred to was done. He also 
wished to know if the sand on the Redler con- 
veyor which Mr. Smith had illustrated was in 
a dried or moist state. 

Mr. Smit said that both Mr. Hudson and 
Mr. McManus were asking for absolutely auto- 
matic control where a certain amount of skill 
was at present required in operating the short 
period firing furnace. Moisture should be 
present throughout the early stages of drying, 
and this was retained by keeping the exhaust 
damper partly closed during most of the ‘ fore- 
ing ’’ period, opening it fully for 2 or 3 mins. 
to relieve the heavy pressure of steam generated 
as the stove approached maximum drying tem- 
perature, and then almost closing it again for 
the “‘ soaking’ period, so that the atmosphere 
within the stoves was dried gradually. To pro- 
duce this result automatically might be possible, 
but one had to keep in mind that it must be 
done at an economic cost to find a market. 

Mr. J. Mitter said that fumes were absent 
in the continuous drying stove, and where for- 
merly trouble was experienced because of exces- 
sive heat, complaints were made that the shop 
was too cold. In regard to conveyors for cores, 
the foundry with which he was connected was 
compelled, owing to the length of the shop, to 
adopt the roller type, but the core plates 
travelled quite easily, and no breakage took place 
with the cores. Deeper cores could be placed on 
to the trays of the drying stoves by removing 
the top one, and from 4,000 to 5,000 cores were 
stoved at a cost per day of 5s. His company 
intended to put in more of the continuous type 
of stoves shown by Mr. Smith. 

Mr. SmirtH said he believed the conveyor re- 
ferred to by Mr. Miller was made by the same 
firm as the one he had illustrated. It was not 
an ordinary one, but specially designed and 
guaranteed to carry green cores’. without 
vibration. 

Mr. A. Menzigs said that he had had trouble in 
Singapore with some cores being burned and 
others with the inside not dried. To overcome 
this he eliminated the firebox and replaced it 
by a pipe from an oil tank and compressed air. 
The moulds never became overheated and the 
cost was much reduced. The only trouble was 
that they burned out the floor of the stove. 

Mr. SmitH replied that by accident or design 
the burner opening into the stove must have 
been of correct proportion to accommodate the 
extra air. There was a vast difference between 
chimney draft and forced draft. If the ‘ pull ”’ 
of a chimney depended upon when the 
damper was opened, the hot gases went direct to 
the chimney. The value of forced draft depended 
on the control. In regard to a stove burning 
at floor level, this may be due to incorrect set- 
ting of the furnace. or to the chimney. It would 
not be possible to say definitely without seeing 
the stove. With oil firing good results were 
possible, but coke fuel was more economical. 
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Spelter’s Wonderful Rise 


By ‘‘ ONLOOKER.’’ 


Not many months ago spelter prospects were 
regarded with a good deal of gloom, and the 
metal had very few friends, either on or off 
the Metal Exchange. Demand was not too good, 
and production, running at a good round rate, 
was generally supposed to be outstripping con- 
sumption and leading to an increase in stocks 
throughout the world. Halfway through 1936 
the London quotation was below £14, and as late 
as the end of October the price was still below 
£16, but the last two months saw a rapid change 
and at December 30 only a few pence kept 
spelter below £20. With minor setbacks, 
January saw a further steady advance, while 
in the early days of February this quickened so 
that at the present time forward spelter is 
valued at well over £23, with sentiment so favour- 
able that a level of £27 in the near future is 
envisaged. There is a lot of speculative buying 
on the Exchange, but at around £24 there has 
been a good deal of quiet liquidation by opera- 
tors, who can see a useful profit and are wise 
enough to make sure of it while the going is 
good. However, other speculators are coming 
in to take their place, and, moreover, consumers 
are buying, too. 

How can one account for this really remark- 
able volte face in the fortunes of spelter? The 
speculator has come in for harsh criticism during 
the past few months, but in the matter of spelter 
he has certainly shown himself to be fairly 
astute, for a price appreciation of 50 per cent. 
in but little over three months could not have 
come merely as the result of speculation alone. 
Events have shown that spelter was ripe for a 
rise, and it now appears evident that consumers 
have been busy re-stocking after a longish period 
of abstention when hand to mouth purchasing 
seemed the only worth while course to pursue. 
This change of heart is something very funda- 
mental that has taken place among users of non- 
fetrous metals, and, indeed, of all commodities, 
for, as everyone knows, the slump years saw the 
development of buying habits which relied on 
eleventh hour deliveries by the producers and 
cut down stock maintenance to a minimum. 
This idea has perforce been abandoned, for with 
a marked increase in the rate of spelter usage 
supplies at a minute’s notice cannot be relied 
upon, and in many directions there are inquiries 
for delivery over the whole of the present year. 
This is perhaps rather overdoing it, for produc- 
tion is now distinctly on the upgrade, and will 
continue to increase as long as the price of the 
metal keeps above £20 per ton. Temporarily 
there certainly seems to be some scarcity, but 
this will pass in due course. 

Reference has been made to the fact that the 
rate of consumption has increased, and this is 
so in the galvanising industry. The _ brass 
makers are also busier than they were, and their 
call for spelter has increased accordingly. Ever 
since an import duty was levied on foreign 
spelter in 1932 the consumers of the metal in 
this country have relied almost entirely upon 
Empire brands and home production, but during 
the past week or two a modest tonnage of 
foreign metal has been sold owing to the scar- 
city of duty-free brands and the high premiums 
demanded by sellers. On the Continent a big 
demand for high-grade zinc has developed, and 
buyers have paid high premiums for electrolytic 
brands rather than go short of an all-important 
raw material. No doubt this spasm will pass, 
but while it lasts spelter is going to be some- 
thing of a luxury, and almost inevitably the 
London price will go higher. It may be some 
months in coming, but it would seem that spelter 
is once again going to recapture its position of 
price ascendancy over lead, which is grfdually 
declining in value as spelter rises. To be short 
of spelter at the present juncture would cer- 
tainly seem to be the height of folly. 
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CAST PIG 


is UNIFORM 
in COMPOSITION 


Workington Machine-Cast Pig 
lron is more uniform in analysis 
because the iron from the blast 
furnaces is first poured into large 
ladles and thoroughly mixed before 
casting, instead of being run 
direct from the furnace on to sand 


beds. 
Lhe 4 Quicker melting and a saving in 
Mitt coke consumption are other 
COMPANIES LTD advantages to the user. 


WORKINGTON PIG IRONS 
ARE NOW ALL MACHINE-CAST 


WORKINGTON IRON & STEEL COMPANY + WORKINGTON ~- CUMBERLAND 
BRANCH OF THE UNITED STEEL COMPANIES LIMITED 


W.32 
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The Week’s News in Brief 


Trade Talk 


Doxrorp & Sons, Sunderland, 
= to build a 9,000-ton motor-vessel for a foreign 

7m. 

ALLoy Pressure Diz Propvucrs, Limirep, die 
casters, of Bowker Street, Willenhall, Wolverhamp- 
ton, have recently extended their premises. 

ALL THE SEVENTEEN lorry drivers of R. & A. 
Main, Limited, Gothic Works, Edmonton, London, 
and Falkirk, have qualified for the ‘‘ Safety First ”’ 
award. 

A. C. Wickman, Lrmitep, Coventry, are now the 
sole agents in Great Britain and Ireland for the 
material testing and balancing machines made by 
Losenhausenwerk, Diisseldorf. 

Tue Rose Street Founpry & ENGINEERING Com- 
PANY, LiuiTeD, Inverness, have secured a contract 
from the London Passenger Transport Board for 
the supply of electrical welding machinery. 

A LECTURE ON ‘‘ THE Brass Founpry ”’ was given 
by Mr. A. Crowther, of Peglers, Limited, Doncaster, 
to members of Peterborough Ironmongers’ Assis- 
tants’ Association at Peterborough on February 9. 

Ransomes & Rapier, Limirep, of Ipswich, have 
secured a £210,000 contract from the Egyptian 
Government for building the sluice-gates on the 
new Mohammad Aly Barrage on the Nile. The 
total cost of the barrage will be £2,250,000. 

AN ORDER HAS BEEN RECEIVED by J. L. Thomp- 
son & Sons, Limited, shipbuilders, of Sunderland, 
for a 9,000-ton steamer for Wallem & Company, a 
British firm trading at Hong Kong. The engines 
eve be built by George Clark. Limited, Sunder- 

nd. 

Swan, Hunter & WicHam Ricnarpson, Limirep, 
of Wallsend, have received an order for a 26,500- 
ton motor-ship from the Shaw, Savill & Albion 
Company, Limited, of London. ‘The vessel will be 
the largest passenger liner to be built on the Tyne 
since the ‘‘ Mauretania.’’ 

INTERNATIONAL ComBuSTION, LiMiTED, exhibited a 
film of the works at their club in Derby recently. 
The film was entitled Energy—A Record of 
Modern Engineering,”” and showed the different 
processes of manufacture from receipt of the order 
to the completed article. 

ABBOTSHAUGH ENGINEERING ComPANy, 
wood-working machinery manufacturers, of Falkirk, 
have purchased the disused works of Chaplin & 
Company, Limited, in Helen Street, Govan. The 
plant at the company’s Falkirk works is to be sold 
and the works offered for sale. 

THe Evectric MANuracturING Com- 
PANY, have changed their address. to 
M.E.M. Works, Reddings Lane, Birmingham, 11. 
At this new address a new works, including a 
foundry, is under construction, and production has 
already commenced in some sections. 

Wim Denny & Bros., Limrrep, Dumbarton. 
are to build two 8,600-ton cargo vessels for the 
British & Burmese Steam Navigation Company, 
Limited. The propelling machinery, consisting of 
single-screw reciprocating engines, is to be built by 
Rankin & Blackmore, Limited, Greenock. 

THe ComMerctaL AND TecHNicaL DEPARTMENT of 
the Leicester City Libraries is engaged in building 
up a collection of manufacturers’ catalogues, and 
firms are invited to supply a complete set of their 
current publications, which will be indexed in the 
card catalogue, both under the firm’s name and the 
particular productions in which they specialise. 

Tue L.M.S. Rattway Company have given notice 
of an appeal against the decision of the Traffic 
Commissioners for the South of Scotland Area 
granting the White Line Transport Company, of 
Falkirk, a public carriers’ licence for five vehicles 
to carry light castings. The latter company’s appli- 
cation for a licence was originally before the Traffic 
Commissioners at a sitting in Edinburgh in Novem- 
ber last, and the decision of the Traffic Commis- 
sioners was reported in our issue of December 31. 

Bremincnam Execrric Furnaces, Liwirep, have 
acquired, by an agreement with G. Siebert 
G.m.b.H., sole manufacturing and patent rights in 
the well-known Kaercher electrically-heated salt- 
baths for Great Britain and the British Empire, 
except Canada. These equipments are used for the 
heat-treatment of aluminium alloys, and employ 
easily replaceable internal heating elements of 
special design giving exceptional uniformity and 


rapidity of heating, long life and complete safety 
in operation. 

THE GENERAL CoMMITTEE of “ Lloyd’s Register of 
Shipping ’’ offer a scholarship, valued £100 a year 
for three years, to be awarded on the results of the 
studentship examination of the Institute of Marine 
Engineers in June, 1937. The scholarship is in- 
tended to assist marine engineering students to take 
an advanced course of instruction in engineering 
subjects. The age limit is 18 to 23 years, and the 
closing date for entries is May 1. Full particulars, 
entrance forms and copies of previous papers may 
be obtained on application to the secretary, the 
Institute of Marine Engineers, 85, The Minories, 
London, E.C.3. 

In AN ADDRESS last Thursday to the Falkirk 
Rotary Club, Mr. J. M. Primrose, managing direc- 
tor of the Grangemouth Iron Company, Limited, 
Falkirk, pointed out that since the Carron Com- 
pany produced the first coal grate, ironfounders in 
Scotland had made little improvement. Falkirk 
ironfounders, he said, had never studied the fun- 
damental points in their search for the perfect 
grate, and consequently they now had competitors 
throughout the world. Mr. Primrose admitted, how- 
ever, that the ironfounders in Falkirk had been 
studying this question more fully recently, and that 
shortly there would be a revolution in coal fires, 
so far as heating was concerned. 

THE ANNUAL MEETING of the Combustion Appli- 
ance Makers’ Association (Solid Fuel) is to be held 
on March 16, at the Connaught Rooms, London. 
Capt. Crookshank (Secretary for Mines) has 
accepted an invitation to attend the annual luncheon 
as principal guest. The General Council, at its 
quarterly meeting last week, approved arrangements 
for holding a conference on coal-burning appliances 
in conjunction with the annual meeting. The con- 
ference will be open by invitation to members of 
the coal industrv and users of coal and coke. Papers 
will be presented for discussion dealing with applied 
combustion research, the domestic market for solid 
fuel, and the progress of mechanical firing. Any 
users of solid fuel desiring to attend the confer- 
ence should apply for tickets to the secretary, Com- 
bustion Appliance Makers’ Association (Solid Fuel), 
British Industries House, Marble Arch, W.1. Mr. 
J. A. Reavell, chairman of the Kestner Evaporator 
& Engineering Company, Limited, ex-President of 
the Institution of Chemical Engineers. has been 
elected to succeed Col. J. H. M. Greenly, deputy- 
chairman of Babcock & Wilcox. Limited, as Presi- 
dent of the Association for 1937-38. 


Obituary 


Mr. JAMES MaritLANpD WeEtR, foundry manager of 
Charles W. Taylor & Son, Limited, South Shields, 
has died, aged 72. 

Mr. JoHN FeARNsIDE, a director of Samuel Fearn- 
side & Sons, Limited, ironfounders, Keighley, died 
on February 12, aged 71. Mr. Fearnside was a 
member of the Keighley Association of Engineers. 

THE DEATH HAS occuRRED of Mr. James Bolas, 
who for 51 years was associated with Nasmyth. 
Wilson & Company, Limited, engineers and _ iron- 
founders, of Patricroft. He retired in 1934, having 
held the position of works manager for 34 years. 


New Company 


(From. the Register compiled by Jordan & Sons, 
limited, Company Registration Agents, 116 to 118. 
Chancery Lane, London, W C.2.) 

Russell Edwards & Company, Limited, Brownedge 
Road, Bamber Bridge, near Preston.—Capital, £100. 
Iron, steel, brass and bronze founders, etc. 
Directors: R. Edwards, J. Ashworth, and J. 
Blackburn. 


Company Report 


Delta Metal Company, Limited.—Dividend of 12} 
per cent. and a bonus of 15 per cent., both free 
of tax, for 1936. 
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Personal 


Mr. S. G. SmurH has changed his address to 153, 
Sturdee Avenue, Gillingham, Kent. 

Tue GrantHam Town Councit have decided to 
bestow the honorary freedom of the borough upon 
Mr. A. R. Bellamy, a director of Ruston & Hornsby, 
Limited, of Lincoln and Grantham. 

Mr. G. Coor anp Mr. P. Hemincway have been 
elected directors of Daniel Doncaster & Sons, 
Limited, Sheffield. Mr. Coop is chief engineer, and 
Mr. Hemingway work’s superintendent. 

Mr. N. MecNrcott, overseas representative for 
British Timken, Limited, Birmingham, left Eng- 
land on February 11, for a three months’ tour of 
Italy, Egypt, the Near East and the Balkans. 

Tue Works MANAGEMENT ASSOCIATION has re- 
cently elected a number of important industrialists 
as the first members in their newly constituted grade 
of fellowship. In all cases the election is in recog- 
nition of their services to industry and to the 
Association. Amongst these are several names pro- 
minent in the foundry industry :—Rt. Hon. Lord 
Amulree, first President; Sir Valentine Crittall, 
chairman and managing director, Crittall Manufac- 
turing Company, Limited; Mr. E. J. Fox, manag- 
ing director, Stanton Ironworks Company. Limited ; 
Mr. Frank Hodges, director, William Beardmore 
& Company, Limited; Mr. Sam Mavor, chairman, 
Mavor & Coulson, Limited; Mr. C. P. Newman, 
chairman and joint managing director, Newman, 
Hender & Company, Limited; Mr. Harry Winter- 
ton, chairman and managing director, W. Cumming 
& Company, Limited; and Mr. A. P. Young, mana- 
ger, Rugby Works, British Thomson-Houston Com- 
pany, Limited. 

Mr. Westey Lampert, C.B.E., a Past-President 
of the Institute of British Foundrymen, has been 
elected an honorary member of the Institute. Mr. 
Lambert is one of the best known non-ferrous metal- 
lurgists in this country, and for many years held 
the position of manager of the metallurgical depart- 
ment of J. Stone & Company, Limited, Deptford 
and Charlton. He received his early training at 
Roan School, Greenwich, and his technical training 
at King’s College, where he received the Jelf Medal 
and the Cunningham Prize. In 1890 he was 
appointed assistant metallurgist at. the Royal Gun 
Factories, Woolwich, and in 1894 the Ottoman 
Government employed him in the capacity of metal- 
lurgist and lecturer in engineering, chemistry and 
metallurgy. For these services he was decorated by 
H.I.M. the Sultan with the Order of the Medi- 
jidieh. Returning to England. Mr. Lambert was 
appointed chief metallurgist at the Royal Gun Fac- 
tories, Woolwich. For several years he acted as a 
special lecturer to the Sir John Cass Technical In- 
stitute (University of London), and his connection 
therewith is commemorated by the gift of a medal 
bearing his name. (Mr. Lambert was elected Presi- 
dent of the Institute of British Foundrymen in 
1929, and presided over the International Foundry 
Conference held in Great Britain in that year. He 
is also a Life Fellow of the Chemical Society, and 
was created Commander of the Order of the British 
Empire in January, 1931. 


Forthcoming Events 


Institute of British Foundrymen 


FEBRUARY 20. 
East Midlands Branch :—‘ Cupola Practice,” Paper by D. 
McLain, of the U.S.A., to be presented by T. Spiers, 
at the College of Technology, Leicester, at 6 p.m. 
Lancashire Branch :—‘‘ A Small Oil-fired Rotary Furnace 
and Its Products,” Paper by E. W. Wynn, at the 
Engineers’ Club, Albert Square, Manchester, at 4 p.m. 


FEBRUARY 27 

East Midlands Branch :—Annual Dinner at Loughborough. 

Lincolnshire Section :—‘‘ Steel Castings,” Paper by 
Cousans, at the Technical College, Monks Road, 
Lincoln, at 7 p.m. 

Newcastle-upon-Tyne Branch :—Paper by Victor Stobie, at 
Neville Hall, Westgate Road, Newcastle-upon-Tyne, at 
6.15 p.m. 

Wales and Monmouth Branch :—“ Non-Ferrous Metals,” 
Paper by C. A. Howe, and “ Recommendations of the 
Non-Ferrous Sub-Committee for Two Leaded Gun- 
metals,” at the Technical College, Newport, at 
6.30 


The Institute of Vitreous Enamellers 
FEBRUARY 25. 
Scottish Section :—‘t Adherence of Enamel to Cast Iron,” 
Paper by Dr. James White, of the Royal Technical 


College, Glasgow, at the Royal Technical College, 
Glasgow, at 7.30 p.m. 
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CHAPLETS STUDS 


FOR EVERY BRANCH OF FOUNDRY INDUSTRIES 


PERFORATED CHAPLETS. ALL SHAPES—SIZES—AND THICKNESSES 


PRECISION HYD 


RATITE STU 


SEND US YOUR 


ENQUIRIES. ALSO 
MAKERS OF 
WE CAN QUOTE Ad DOOR CATCHES, HINGE 
— TUBES & DOVE TAILS 
LARGE UPR FOR THE GENERAL 
OF STANDARD STOVE & RANGE 
STOCKED. 
PRECISION PRESSWORK G0, -cares 
USE PRECISION exes... TOP HAT CHAPLETS. 
STUDS AND CHAPLETS CLIMAX WORKS, estasuisHen CORE WIRES, PLAIN & 
FOR BETTER ait COLESHILL STREET, |974 
RESULTS. BIRMINGHAM 4. & ETC. 


Supplied to any 
specification between 


fee limits of 2°00 and 3°50% 
DERS, ROLLS, ENGINEERING CASTINGS. ETC.) ‘Carbon and ‘50% and 


ACTUAL ANALYSIS 
CERTIFICATES ARE 
AVAILABLE WITH 


LLCAC 


EACH DELIVERY 

TOTAL CARBON- - - 2:70% 

SILICON - - - = 

MANGANESE - - 

SULPHUR - - - - 

PHOSPHORUS) - - -40% ie 
@ Typical Malleable Pig Iron Specification 

MANGANESE - - - -50% 1 

SULPHUR - - - = :05% UPLEET LESBRG 

PHOSPHORUS - - :06% 
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Raw Material Markets 


Consumers of iron and steel products continue to 
demand heavy deliveries against existing contracts, 
but producers are not in the position to increase 
their despatches, and it will be a considerable time 
before any substantial additional output is avail- 
able. Only meagre tonnages can be despatched to 
customers overseas, but makers are endeavouring 
to maintain close contact with foreign markets. It 
is understood that the United States has received an 
inquiry from this country for the supply of 100,000 
tons of pig-iron. 


Pig-lron 


MIDDLESBROUGH.—There are many consumers 
in this area who are willing to pay higher prices 
than the existing minimum quotations to secure 
priority in supplies of pig-iron. Producers will not 
accept these offers, and any business which is done 
is at the official price levels, which are based on 
No. 3 Cleveland G.M.B. at 81s. per ton in the 
Middlesbrough area, 83s. elsewhere on the North- 
East Coast, 84s. in Falkirk, and 87s. on Clydeside. 
In the hematite market, also, the demand remains 
far in excess of the supply, and makers are 
compelled to announce that their order-books over 
the next few months are closed to new business. 
Makers have disposed of their production up to the 
end of June in most cases. East Coast mixed 
numbers are quoted at 97s. 6d. on the North-East 
Coast, 103s. in Sheffield, and 108s. 6d. in Bir- 
mingham, less 5s. per ton rebate where applicable. 


LANCASHIRE.—While makers are willing to ac- 
cept orders for replacement contracts, new business 
will not generally be entered into. Deliveries are 
behind schedule in many cases. For delivery to 
users in the Lancashire price zone, prices for Derby- 
shire and Staffordshire No. 3 foundry iron are on 
the basis of 89s. per ton, with Northamptonshire 
at 87s. 6d.. and Derbyshire forge iron at from 84s. to 
86s. West Coast hematite is quoted at 106s. per 
ton and East Coast material at 105s. 6d. Scottish 
foundry iron is at 105s., delivered equal to Manches- 
ter. 


_ MIDLANDS.—The demand for all grades of pig- 
iron is very heavy. It is now impossible to obtain 
Northamptonshire material, and deliveries of this 
grade are restricted. Consumers of Derbyshire iron 
are entering into contracts and the supply of this 
grade is also running short. For delivery to 
Birmingham and Black Country stations, Northants 
No. 3 iron is quoted at 83s. 6d., with Derbyshire 
and Lincolnshire at 86s. Users of special-grade 
irons are placing orders for heavy tonnages. Fre- 
quently these irons are used as substitutes for 
hematite, which is in short supply. Refined iron 
is at the controlled minimum price of £6 17s. 6d. 
per ton. Medium-phosphorus iron is quoted at 
92s. to 95s. and low-phosphorus from 97s. 6d. to 
107s. 6d. Hematite makers will usually renew ex- 
pired contracts, but the supply of iron available 
on the open market is very small. For delivery 
to Birmingham and Black Country stations the 
cvrrent prices are £5 9s. 6d. for West Coast mixed 
numbers, £5 8s. 6d. for East Coast No. 3, and 
£5 8s. for Welsh mixed numbers. An additional 
Is. 6d. per ton is charged Sor delivery into works. 


SCOTLAND.Users of pig-iron in the Scottish 
area are demanding heavy deliveries, but the supply 
position is such that the tonnage available has to be 
carefully distributed. No. 1 foundry is quoted at 
90s. 6d. and No. 3 foundry at 88s., f.o.t. furnaces. 
The lack of material is restricting activity among 
the light-castings makers. No. 3 Cleveland is quoted 
at 84s. f.o.t. Falkirk, and 87s. f.o.t. Glasgow. 
Northamptonshire foundry iron is quoted at Is. 3d. 
per ton below Cleveland prices. Mixed numbers 
of hematite are quoted at 98s., less 5s. rebate, and 
basic, British and Indian, at 82s. 6d., less 5s. rebate, 
delivered steelworks in this area. 


Coke 


While most consumers of foundry coke considered 
that they had adequately covered their requirements 
over the winter months, many have found it 
essential to supplement these contracts with extra 
supblies. For delivery to Birmingham and district, 
best Durham coke is quoted at from 42s. 6d. to 45s., 
and Welsh coke at from 40s. to 54s. per ton. 


Steel 


The shortage which has characterised the steel 
market for several months past has reached a stage 
which is causing anxiety to all classes of consumers, 
says the official report of the London [ron and Steel 
Exchange. The production is still at a high rate, 
but is hampered by the difficulty of obtaining ade- 
quate supplies of raw material. For the time being 
it would appear that little relief can be expected 
from increased imports from the Continent. The 
Cartel steelmakers are much in arrears with de- 
liveries against their quota, and, although a fresh 
release has been notified against the quota for the 
current three months, it is not anticipated that the 
steel will be available to users in this country for 
some time. The scarcity is particularly noticeable 
in the semi-finished steel department. The British 
producing works are reported to have sold their out- 
put for some months ahead and it is difficult to 
place fresh orders. The demand for finished steel, 
both on home and export account, shows no signs of 
relaxing. Business for oversea markets, however, is 
limited owing to the heavy pressure of the home 
demand. Nevertheless, the consuming industries are 
inconvenienced by delays in deliveries, in spite of 
the efforts which are being made to meet urgent 
needs. 


Scrap 


The increasing shortage of iron and steel scrap is 
causing considerable concern both to producers and 
consumers. From the Scottish area it is reported 
that a scheme of centralised buying of scrap may 
be introduced in the near future. Under this plan 
consuming districts would no longer be in competi- 
tion with each other for either home or foreign 
scrap. Users of scrap in the Cleveland district are 
willing to pay much higher prices than the current 
recognised market quotations, but even at enhanced 
figures the acute shortage of supplies precludes the 
transaction of any substantial amount of business. 
For heavy cast iron 75s. is now being paid, while 
the price of heavy machinery has further advanced 
and is now quoted at from 77s. 6d. to 80s. Firm 
conditions continue to prevail on the South Wales 
market, but prices have remained steady. No price 
changes are reported from the Midlands, but a 
heavy demand exists, and, owing to the lack of 
tonnage, business is confined to small parcels for 
early delivery. The price of heavy steel on the 
Scottish market has advanced from 62s. 6d. to 67s., 
while wrought-iron piling is now quoted at from 
77s. 6d. to 80s. The price of heavy machinery 
cast-iron scrap is firm at 82s. 6d. to 85s., for pieces 
not exceeding 1 ewt., while for ordinary cast iron, 
to the same specification, 75s. is being paid. 


Metals 


Agreement was reached in the United States 
labour dispute at the end of last week. As a result 
of the settlement it is hoped that industry in 
general will be able to settle down to a_ period 
of renewed activity and prosperity. In the United 
Kingdom, strength has been given to the non- 
ferrous metal market by the Chancellor's announce- 
ment that some £1,500,000,000 is to be spent on 
armaments over a period of five years. Prices in this 
country have been very firm. 

Copper.—Speculative interest has again been ac- 
corded to this market and the position generally 
is firm. Heavy inquiries for forward business have 
been in circulation. Although consumption is at 
a high level, this does not wholly account for the 
present level of prices. Undoubtedly, the copper 
market, as also is the case with other metals. 
though to a lesser extent, is passing through a bull 
pericd, and little surprise would be occasioned were 
the quotation increased to £60 per ton in the near 
future. The price of copper in the United States has 
been raised from 13 to 14 cents per Ib. 

Daily market prices :— 

Cash.—Thursday, £56 7s. 6d. to £56 8s. 9d.; 
Friday, £56 3s. 9d. to £56 5s. ; Monday, £55 17s. 6d. 
to £55 18s. 9d.; Tuesday, £57 18s. 9d. to £58; 
Wednesday, £58 17s. 6d. to £58 18s. 9d. 

Three Months.—Thursday, £56 lls. 3d. to 
£56 12s. 6d.; Friday, £56 7s. 6d. to £56 8s. 9d.; 
Monday, £55 18s. 9d. to £56; Tuesday. £57 18s. 9d. 
to £58; Wednesday, £58 18s. 9d. to £59. 
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Tin.—Prices became firmer on the news that the 
strike in the United States had been settled. Buying 
in this country has been on a moderate scale. 
Activity at the tinplate mills is being restricted 
by the acute shortage of steel. The Tin Investiga- 
tion Committee has announced its decision that the 
Bolivian tin industry is capable of producing its 
full quota under the international agreement. The 
Committee urges some modification of the mining 
laws to facilitate development and the establish- 
ment of a special organisation to serve as a con- 
tact between the public authorities and the tin 
producers. The Committee indicates that Bolivia 
cannot regard tin control as being permanent, 
and that, in view of the high cost of production, 
Bolivia should investigate and use every means 
of developing low-cost production, and investigate 
and revise the freight rates now paid to the rail- 
roads for ore transportation. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £230 15s. to £231; Friday, 
£228 10s. to £228 15s.; Monday, £229 10s. to 
£229 15s. ;. Tuesday, £230 5s. to £230 15s. ; Wednes- 
day, £231 10s. to £231 15s. 

Three Months.—Thursday, £231 lis. to £232; 
Friday, £229 10s. to £229 15s.; Monday, £230 10s. 
to £230 15s.; Tuesday, £231 5s. to £231 15s.; Wed- 
nesday, £232 10s. to £232 lis. 

Spelter._Recent heavy buying has been respon- 
sible for forcing prices up to the highest level 
since 1930. The market is well supported and the 
undertone is firm. It is generally accepted that 
the revival in the spelter market is of a permanent 
nature and not solely the result of its traditional 
sympathetic attitude to conditions prevailing in 
other markets. 

Official quotations were as follow :— 

Ordinary.—Thursday, £23 17s. 6d.; Friday, 
£23 15s.: Monday. £23 13s. 9d.; Tuesday, 
£24 8s. 9d.; Wednesday, £25 12s. 6d. 

Lead.-Current production of lead is at a higher 
level than it was a month or so ago and supply 
and consumption are now more evenly balanced. 
World consumption of lead during 1936 is estimated 
at 1,616,500 metric tons, as compared with 1,450,700 
tons in 1935. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £27 7s. 6d.; 
Friday, £26 18s. 9d.; Monday, £27; Tuesday, 
£27 7s. 6d.; Wednesday, £28 6s. 3d. 


Price of Platinum.—The official quotation of 
platinum declined £1 to £13 per fine ounce on 
Monday, following a corresponding decline in New 
York. Although the fall was in the nature of a 
surprise, it was not altogether unwelcome, and the 
outlook for the metal is still considered to be 
excellent. 


Foundry Wages 


The National Union of Foundry Workers and the 
Iron Foundry Workers’ Association have applied to 
the National Light Castings Federation for the 
restoration of the 5 per cent. cut imposed in 1927 
on the wages of the men employed in the produc- 
tion of soil and rain-water castings. A joint com- 
mittee of both sides has been set up to consider the 
application. The unions, representing the workers 
in the light-castings industry, have submitted a 
claim to the employers for an amended agreement 
to include an annual holiday with pay and adjust- 
ment of grievances connected with overtime, the 
night-shift and the three-shift system. This has 
been referred to a joint committee of five represen- 
tatives from each side. Several thousand men are 
affected. 

Patternmakers in the industry are to receive an 
increase of 2s. a week as from February 1 under 
an agreement negotiated by the United Pattern- 
makers’ Association, subject to a ballot vote of the 
members concerned. Under the proposed terms, the 
standard all-in rate for Scotland will be raised to 
68s. 6d. a week, and for England to 66s. 6d. Where 
men are at present rated higher, there is to be no 
reduction, and where the higher rates are for special 
skill or responsibility, 2s. is to be added. Ballot- 
ing on the terms is to be completed by the end of 
this month. 


Mr. E. W. Wyww has relinquished his position 
as foundry manager of the Audley Engineering 
Company, Limited, to set up business on his own 
account as an ironfounder. His new premises are 
situated at Watling Street, Cannock, Staffordshire. 
He is specialising in high-duty grey iron, alloy 
irons and pressure-resisting castings. 
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For “easy stripping” use 


YORKSHIRE SAND 


Yorkshire Sand is of a synthetic nature, its 
production being under careful laboratory 
control. Perfect standardization is obtained 
with the various grades, suitable for light and 
the heaviest steel castings. 


It is because of the refractoriness of the sand 
and of the toughness of the mould surface that 
castings made with Yorkshire Sand are dis- 
tinguishable by their excellent finish. 


Please address all enquiries to the nearest Sales Office : 


GENERAL REFRACTORIES LTD., 


Genefax House, Sheffield 
Telephone : 


Sheffield 31113 (6 lines). 


Telegrams : 
Genefax, Sheffield.” 


LONDON OFFICE: SCOTTISH OFFICE: SOUTH WALES OFFICE: MANCHESTER OFFICE: 


Russell House, 156, St. Vincent St., 11, Wind St., 9, Albert Square, 
Adelphi, W.C.2. Glasgow. Swansea. Manchester, 2. 
Telephone: Temple Bar 7361. Telephone: 5250. Telephone : 3680. Telephone: Blackfriars 6130. 
Telegrams: Telegrams: Telegrams: Telegrams: 


**Genefax, Rand-London.’’ ‘‘Genefax,Glasgow.’’ ** Genefax, Swansea.’’ ** Genefax, Manchester.’’ 


* 


Read what an 
IMPORTANT 
STEELFOUNDER 
says :— 


“During the 40 years I have 
been connected with Steel 
Foundry work, considerable 
changes have taken place. 
Away back, we had Steel 
Moulders’ Composition, Old 
Crucible Pots, etc., and each 
works claimed to have its 
own ‘secret’ moulding com- 
High Silica Sand 
has eliminated practically all 


position. 


these from many foundries 
and to-day we have your 
‘Yorkshire Sand’ which acts 
almost like a chill, and leaves 
the skin of the casting blue- 
black and as clean as cast 


iron. 


The hot steel lies quietly 
against the wall of sand, and 
often when the casting has 
been lifted out of the mould, 
the latter looks as if it could 
be used over again, just like 


a permanent mould.” 
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Standard cash 
Three months 
Electrolytic 
Tough 
Best selected 
Sheets 


India 
Wire bars . 
ot bars .. 

wire rods 

Off. av. cash, Jan. 
Do., 3 mths., Jan. 
Do., Sttlmnt., Jan. 
Do., Electro, Jan. 
Do., B.S., Jan. 
Do., wire bars, Jan. 

Solid drawn tubes 

Brazed tubes 

Wire 


Solid drawn tubes 
Brazed tubes 

Rods, drawn wi 
Rods, extd. or rild. 
Sheets to 10 w.g. . 
Wire 

Rolled metal ‘ 
Yellow metal rods... 


TIN 


Standard cash 

Three months 

English 

Bars. . 

Straits 

Australian .. 

Eastern 

Banca 

Off. av. cash, Jan. 
Do., 3 mths., Jan. 
Do.. Sttimt., Jan. 


SPELTER 


Aver. spot, Jan. 


LEAD 
Soft foreign ppt. 
Empire... 
English 
Off. aver., Jan. 
Aver. spot, Jan. 


ALUMINIUM 
£100 to £105 
1/3 to 1/4 Ib. 
1/2 to 1/4 Ib. 


Soest and foil 


.. 231 10 
. 232 10 


| ace 


cm oooco 


tb to 

— 


tbe 


Or UNS 


ZINC SHEETS, &c. 
Zinc sheets, English 35 5 Oto35 15 0 


Rods 


ANTIMONY 
English 
Chinese, ex-whse. . 
Crude, c.i.f. 


QUICKSILVER 


Quicksilver 


Do.,V.M. ex-whse.35 5 Oto35 15 0 


34 10 0 


77 0 Oto 78 0 0 


66 0 0 
36 0 0 


. 14 3 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 
45/50% .. 1015 Otol? 0 
15% -- 16156 Oto 15 0 0 
Ferro-vanadium— 
35/50% .. 12/8 Ib. Va 


FOUNDRY TRADE JOURNAL 


RAW MATERIALS—PRICE LIST 
(Wednesday, February I7, 1937) 


Ferro-molybdenum— 


70/75% carbon-free 4/6 lb. Mo. 
Ferro-titanium— 
20/25% carbon-free 9d. Ib. 


Ferro-phosphorus, 20 /25% £21 to £22 
Ferro-tungsten— 


80/85% .. 3/- lb. 
Tungsten metal powder— 

98/99% .. 3/14 Ib. 
Ferro-chrome— 

2/4% car. 3117 6 

4/6% car. .. 2110 0 

8/10% car. 
Ferro-chrome— 

Max. 2% car. .. .. 3210 0 

Max.1% car. .. 38515 

Max. 0.5% car... -- 3610 0 

70% carbon-free 94d. lb. 
Nickel—99.5/100% £180 to £185 
“F” nickel shot .. £165 0 0 
Ferro-cobalt, 98/99% 7/3 Ib 
Metallic chromium— 

96/98% .. 2/5 Ib 


Ferro-manganese— 
76/80% loose £1115 Otol2 5 0 
76/80% packed £12 15 Otol3 5 0 


76/80% export .. £10 15 0 
Metallic manganese— 
94/96% carbon-free 1/3 lb. 


Per ton unless otherwise stated, 
basis 2-ton lots. 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and ren 3 in. 


and over 4d. Ib. 
Rounds and squares, under 
sin.to}in. . 3d. Ib. 
Do., under in. to in. 1/- lb. 
Flats, 4 in. X } in. to under 
Do., under } in. x hi in. 1/- lb. 


Bevels of approved _ sizes 
and sections 6d. Ib. 
Bars cut to length, 10% extra. 


SCRAP 
South Wales— £ead. £6. d. 
Mixed iron and 
steel 3.7 6 
Heavy castiron 3 7 6to3 10 0 
Good machinery .. « £ & © 
Cleveland— 
Heavy cast iron .. 315 0 
Heavy machinery 3 17 “6to4 0 0 
Midlands— 
Short heavy steel .. 
Light cast-iron 
scrap 215 O0to217 6 
Heavy wrought 
iron 310 0 
Scotland— 
Ordinary cast iron. . -- 38 15 U 
Cast-iron borings .. 
Wrot-iron piling 317 6to4 0 0 
Heavy machinery4 2 6 to 4 5 
London—Merchants’ buying prices, 
delivered yard. 
rass 
Lead (less usual draft .. 24 0 0 
Tea lead .. -- 20 0 0 
Zine 14 0 0 
New aluminium cuttings . 74 00 
Braziery copper .. 8 6 
Hollow pewter... -. 170 0 0 
Shaped black pewter .. 124 0 0 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
83/6 
” No. 4 80/- 
Forge No. 4 ée - 80/- 
Hematite No.1 .. 98 /-* 
Hematite M/Nos. .. 97 /6* 
N.W. Coast— 
Hem. M/Nos. d/d Glas. .. 98 /-* 
dBirm. .. 109 /6* 
Malleable i iron d/d Birm... 135/- 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge .. = 83 /- 
86/- 
Northants forge .. 80/6 
fdry.No.3 .. 83/6 
fdry.No.1 .. 86/6 
Derbyshire forge .. os 83 /- 
” fdry. No.3 .. 86 /- 
” fdry. No.1 .. 89/- 
Scotland— 
Foundry, No. 1, f.o.t. .. 90/6 
No. 3, f.o.t. .. 88 /- 
Cleveland No. 3, or at 87/- 
Falkirk .. 84/- 
Scottish hem. M /Nos. d/d.. 98 /-* 
Sheffield (d/d 
Derby forge os 80/6 
»  fdry. No. 3. 83/6 
Lincs forge 80/6 
»  fdry. No. 3. 83/6 
W.C. hematite A 103 /6* 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 i 89/- 
Staffs fdry. No. 3 .. 89/- 
Northants fdry. No.3 .. 87/6 
Cleveland fdry. No.3... 89/- 
Glengarnock, No. 3 105 /- 
Clyde, No. 3 ‘ 105 /- 
Monkland, No.3 .. 105 /- 
Summerlee, No. 3 105 /- 
Eglinton, No.3 .. nik 105/- 
Gartsherrie, No. 3 105 /- 
Shotts, No. 3 105 /- 


* Subject to a rebate of 5s. per ton under 
certain conditions. 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 


Iron— a G@, 
Bars (cr.) .. -- 1010 0 
Nut and bolt iron 8 17 6to9 7 6 
Hoops -ll 7 6 and up. 
Marked bars (Staffs) fot. 183 0 0 
Gas strip .. --ll 7 6 and up. 


Bolts and nuts, } in. x 4 in. 
16 10 0 and up. 


Steel— 

Plates, ship, etc. 910 6to 913 0 
Boiler plts 10 0 6tol0 3 0 
Angles 
Joists 9 3 0 

Rounds and equates, 3 in. 
to 54in. .. 10 3 0 

Rounds under 3 in. to tin in. 
(Untested) ae 910 0 
Flats—8 in. wide and over 9 8 
», under 8 in. and over 5in. 913 O 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. . - 1210 0 
Hoops (Staffs) 10 56 O 
Black sheets, 24g. (4+. lots) 12 0 0 
Galv. cor. shts. 
Galv. flatshts. ( , ) 1410 0 
Galv. fencing wire, 8. plain 1510 0 
Billets, soft. . 6 5 0 
Sheet bars .. 6 2 6 to6 10 0 
Tin bars 6 2 6to6 10 0 


Fesruary 18, 1937 


Per Ib. basis 
Strip .. 124d. 
Sheet to 10 w. 133d. 
Wire 143d. 
Rods .. 143d. 
Tubes .. 164d. 


Delivery 3 owt. free. 

10% phos. cop. £33 above B.S. 
15% phos. cop £38 above B.S. 
Phosphor tin (5%) £30 above 

price of English ingots. 

C. Crurrorp & Son, 


NICKEL SILVER, &c. 


Per lb. 
— for raising 8d. to 1/2 
Rolled— 
To 9 in. wide 1/2 to1/8 
To 12 in. wide 1/2} to 1/8} 
To 15 in. wide 1/24 to 1/84 
To 18 in. wide 1/3 to1/9 
To 21 in. wide 1/34 to 1/9} 
To 25 in. wide 1/4 to 1/10 


Ingots for spoons and forks 8d. to 1/43 


Ingots rolled to spoon size 11d. to 1/7} 
Wire round— 
to 10g. 1/5} to 2/03 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/44 upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Dols. 
No. 2 foundry, Phila. .. 22.76 
No. 2 foundry, Valley .. 21.00 
No. 2 foundry, Birm. 17.38 
Basic, Valley .. 20.50 
Malleable, Valley 21.00 
Grey forge, Valley ‘ 20.50 
Ferro-mang. 80%, seabcard 80.00 
O.-h. rails, h’y, at mill 39.00 
Billets . 34.00 
Sheet bars 34.00 
Wire rods 43.00 

Cents 
Iron bars, aid 15 
Steel bars 2 
Tank plates 
Beams, etc. 
Skelp, grooved steel 
Steel hoops 


Sheets, black, No. 24 
Sheets, galv., No. 24 
Wire nails 

Plain wire 

Barbed wire, galv. 


Tinplates, 100-Ib box .. $4.85 
COKE (at ovens) 

Welsh foundry . 30/- to 32/6 
» furnace 24/6 to 25/6 
Durham foundry 26/6 
furnace 24/6 
Scotland, foundry 28/- 

TINPLATES 
f.o.b. Bristol Channel ports. 
I.C, cokes 20x14 per box to 20/3 
28x20. 39/6 to 40/- 
20x10 28/- to 28/3 

183x114 ,, 20/6 to 21/- 
C.W. 20x14 17/- to 17/3 
28x20 ,, 35/6 to 35/9 
20x10 23/9 to 24/- 
183x114 17/3 to 17/6 


SWEDISH CHARCOAL IRON & STEEL 


Pig-iron £8 10 Oto £910 0 
Bars-hammered, 

basis .. £17 0 Oto£l8 0 O 
Bars and nail- 

rods, rolled, 

basis -- £17 0 Oto£fl8 0 
Blooms £13 0 Otofl4 0 O 
Keg steel .. £26 0 Oto£29 0 0 
Faggot steel £18 0 Oto£23 0 0 

rs and rods 

dead soft, st’1£11 Oto£l2 0 0 


0 
All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr, 19.39 to £1.] 


| 
CPR PHOSPHOR BRONZE 
s. 
we 8918 9 
73.13 9 
819 
.. 51 10 103 
. 
GM 6 
.. 57 0 4} 
.. 13$d. 
= 
BRASS 
» 
.. 
.. 
.. 
Remelted .. 
Hard 
English... 
India 
Zinc dust .. 
| 
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DAILY FLUCTUATIONS Standard Tin (cash) Spelter (ordinary) Lead (soft foreign, prompt) 
Standard Copper (cash) Ss «. £ a. d. 
£ «8. d. Feb. 11 .. 23015 Oinec. 90/- Feb. 11 .. 2317 6inc. 12/6 Feb. 11 .. 27 7 6inc. 7/6 
Feb. 11 .. 56 7 Ginc. 11/3 » 12 .. 22810 Odec. 45/- » 12 .. 2315 Odec. 2/6 » 12 .. 2618 Odeo. 8/9 
» 12 .. 66 3 9dec. 3/9 » 15 .. 22910 Oinc. 20/- 1/3 > .. 27 0 Oine 1/3 
6/3 Bese. » 16 .. 24 8 Dine. 15/- 776, 7/6 
123d. | » 8-2. 
Electrolytic Copper Tie (English ingots) im, Lead (English) 
£ d. s. d. 8. d. s « 
14}d. Feb. ll .. 61 5 Oine. 15/- Feb. 11 .. 23015 O inc, 90/- Feb. 11 .. 2517 6 inc. 12/6 Feb. 11 .. 2910 O inc. 10/- 
164d. » 1 2. 61 0 Ode. 5/- » 12 .. 22815 Odec. 40/- » 12 .. 2516 3dec. 1/3 » 12 .. 29 © Odec. 10/- 
14d. » 15 .. 61 O No change » 18 .. 22010 Oine. 15/- » .. % 6 Zine. 10/- » 15 .. 29 ONo change 
» 16 .. 6210 Oinc. 30/- » ..200 50, 165/- » 700, 189 » 16 .. 29 5 Oine. 5/- 
Imports and Exports of Pig-Iron, Castings, etc., in January, 1937, compared with January, 1935 and 1936 
ye 
| January, January, January, January, January, January, 
‘ 1935. 1936. 1937. 1935. 1936. 1937. 
1/2 Imports. Tons. Tons. Tons. £ £ £ 
Pig-iron—from British India... 5,067 4,263 11,596 14,946 12,962 37,223 
ForeignQountries .. .. .. 2.361 2'443 2,960 14,680 12,238 18,400 
Castings and forgings 308 566 473 7,847 19,266 11,297 
Cast pipes and fittings 59 93 161 2,995 2,190 3,093 
o 1/74 Baths... 446 673 656 12,534 16,332 15.490 
2/04 Hollow-ware, all kinds 177 303 306 10,508 15,977 17,674 
Exports. 
ds in Pig-iron, forge and foundry 6,347 4,128 8,073 22,066 15,900 34,797 
acid .. 4,878 2,584 4,969 15,547 8,729 21,578 
Castings and forgings .. 5,401 4,637 4,226 47,875 44,795 39,611 
7.38 Cast pipes and fittings, up to 6 in. diameter... oe oe 4,787 4,372 3,793 51,745 48,420 43,352 
050 » .. el 4,508 2,494 26,630 42,554 19.920 
100 797 887 910 38,338 44,884 47,209 
0.50 Sanitary cisterns de 316 246 294 8,520 7,789 9,297 
30.00 Bedsteads, including tubes therefor = fret ae oa 341 402 419 12,783 15,217 15,842 
9.00 Cast hollow-ware 303 409 374 12,020 14,435 13,280 
34.00 
34.00 
£3.00 
Yents. 
2.15 
2.20 
2.05 
1.90 
1.80 
1.95 
2.80 WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 
3. 
2.25 
2.60 
CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
| 13, RUMFORD STREET, LIVERPOOL. 
32/6 
26/6 
24/6 cc 
rH 
to 20/3 
to 40/~ ae FOR EVERY TYPE OF CASTING + 
to 28/3 
to 21/- 
to 17/3 -| 
to 35/9 4} 
to 17/6 
STEEL an REFRACTORIES — COKE — SAND 
10 0 am 
FERRO-SILICON—FERRO-CHROME 
0 0 


MIDDLESBROUGH. 
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SITUATIONS VACANT AND WANTED 


MACHINERY 


MACHINERY—Continued 


NHEMIST-METALLURGIST desires _ re- 
appointment. Age 25. Nine years iron 
and steel works, ferrous and non-ferrous 
foundry, laboratory and works practice ; cupola, 
air furnace working; roll casting; analysis; 
metallography ; pyrometry.—Box 240, Offices of 
Tue Founpry Trape JourNnaL, 49, Wellington 
Street, Strand, London, W.C.2. 


OREMAN or Assistant desires change. 
Young, keen and energetic. Experienced 
jobbing, repetition, high-duty and ordinary cast 
irons. Guaranteed to get results.—Box 236, 
Offices of THe Founpry Trade JourNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


VOUNDRYMAN, practical ironmoulder, age 
27, seeks opening. General Assistant, 
Assistant Foreman. General engineering. elec- 
trical, light and repetition castings. Five years 
apprentice. Technical College Diploma; First 
Class City and Guilds Certificate —Box 238, 
Offices of THE Founpry TRapE JouRNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


OREMAN MOULDER.—Mitchell, Russell 
& Co., Ltd., Chattan Foundry, Bonny- 
bridge, thank the many applicants for the situa- 
tion advertised by them on January 21. The 
situation has now been filled. All original 
testimonials have been returned. 


IRST-CLASS Foundry Manager required. 

Must be good organiser, familiar with 
green sand, dry sand and large loam work. 
Also three Moulders accustomed to the above 
work.—Box 230, Offices of THe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


OUNDRY Manager required, South-West 
England; must be conversant with latest 
practice connected with plate and machine 
moulding of stove castings for vitreous-enamel 
finishing; sand and metal control, coremaking. 
Only thoroughly competent men need apply.— 
Box 234, Oflices of THe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


ANTED.—Working Chargehand Moulder 
for Sandslinger. One used to engineering 
work preferred. Good prospects.—Apply Box 
232, Offices of THe Founpry JOURNAL, 
49, Wellington Street. Strand, London, W.C.2. 


ANTED for India, a thoroughly qualified 

Foundry Foreman. Young single man 
preferred. Applicants should send full details 
experience to F. Harwoop, 1/2, Gt. Winchester 
Street, London, E.C.2. 


ANTED.—Thoroughly qualified man for 

post of Superintendent of Blast Furnaces 
in modern steel plant in India turning out 
900,000 tons pig-iron and 650,000 tons finished 
steel per year and possessing five large blast 
furnaces with modern equipment. Applicant 
should not be over 45 years of age and must 
possess sound metallurgical qualifications with 
practical experience of modern blast-furnace 
practice, high-efficiency stoves and _ electrical 
gas-cleaning equipment. Remuneration will be 
partly by salary and partly by bonus, totalling 
Rs. 3,000 per month on average results. 
Selected applicant will be offered three-year 
contract, with prospects of renewal if found 
satisfactory. First class passage to India will 
be provided. For further particulars apply to : 


Box 226, Offices of THe Founpry Trapr 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 

PREMISES 


DVERTISERS would be interested ‘in 
taking over going concern, medium size 
Iron Foundry, with room for development. 
Preferably in London area.  Fullest possible 


details to Box 242, Offices of THe Founpry 
.TrapE Journat, 49, Wellington Street, Strand, 
London, W.C.2., 


WANTED.—One or two ‘‘ Denbigh hand- 

operated Roll-over Jolt-ram Moulding 
Machines, suitable for making oil axleboxes for 
12-ton railway wagons.—Box 210, Offices of 
THe Founpry Trade JourNaL, 49, Welllington 
Street, Strand, London, W.C.2. 


ABOR Pneumatic Moulding Machines for 
sale. For price and particulars apply : 
WILCOX & CO. (B’HAM),-LTD., 

65-71, Barr STREET, 
BIRMINGHAM, 19. 


AND MIXERS AND AERATORS.—The 
‘* Breakir '’ Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co., Lrp., Station Works, 
Feclesfield, Sheffield. 


‘Phone 98 Staines. 


OBEY Vertical Air Compressor, §50 c.f. at 
30 Ibs. 
Air Receiver, 20 ft. by 3 ft., 100 Ibs. 
Cochran Boiler, 10 ft. 3 in. by 4 ft. 9 in, 
100 lbs. 
HARRY H. GARDAM & CO., LTD., 
STAINES. 


NEw Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabinet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
70 lbs. per sq. in.); also small Cabinet 30 in. 

ia. 


All complete with Air Compressors, etc. 

Gas and Air Mixer by Sharpe & Preston, 
2-in. outlet. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S. C. BILSBY, a.M.1.¢.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD LTD. 

Pneumatic 12” cyl. (Jackman) PLAIN JOLT- 
RAM MOULDING MACHINE; table 5’ 
square. 

Pneumatic No. 6 Ajax JOLT-RAM ROLL- 
OVER MOULDING MACHINE; take 36” x 
24” boxes. 

VERT. COCHRAN BOILER; 9 x 4’; 100 
lbs. w.p. 

Write for ‘‘ Albion"’ Catalogue. 
‘Grams : Forward." “Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELD. 


MISCELLANEOUS 


UR CORE GUM and “ Binderite ’’ Sand- 

binder acknowledged to be the best obtain- 

able. Write for samples and carriage paid 
OLsEN, Lrtp., Hull. 


LUIDITY TESTS.—Patterns for these tests 
as described in F.T.J. of September 24 by 
Carl F. Joseph. Made in aluminium from our 
master pattern. 35s. per set. We shall also be 
glad to have your inquiries for patterns in 
hard or soft woods for all kinds of engineering, 
large and small.—Furmston & Law tor, Pattern 
Makers, Letchworth. 


AND.—Hill and Sea Sand delivered by road 

or rail at your works. Write for prices.— 

THomas Batt & Sons, C.L.C. Goods Station, 
Southport. 


"Phone: 287 SLOUGH 


EVERAL Good Foundry Grinders, 
Price, £5 to £20. 


12’ square Sand Blast Room Plant 
complete and in good condition. 
Price, £180. 


Four Morgan Oil-fired Tilting 
Furnaces reconditioned — 450-lbs. 
capacity. Also 250-lbs. and 600-Ibs. 
capacity in stock. CHEAP. 


Large stock of Moulding Machines, 
Compressors and A.C. Motors. 


PLEASE SEND US YOUR ENQUIRIES. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY! 


Having installed a 


TILGHMAN AIRLESS 
WHEELABRATOR TUM-BLAST 
the following 


TILGHMAN 
SHOT BLAST PLANT 


IS FOR DISPOSAL 
Can be seen working: 
2 Barrels — 30 in. 18 in. 


SHOT BLAST APPARATUS 
—TWO JETS 


AIR COMPRESSOR AND 
RECEIVER, Etc., all complete 


Further particulars from: 


R. J. RICHARDSON & SONS, Ltd., 


Commercial Street, Birmingham, | 


SELECT YOUR MACHINE 
FROM THE 


LARGEST 


STOCK OF HIGH-CLASS 
SECONDHAND 


MOULDING 


MACHINES 
IN THE WORLD 
Practical Advice Free 


Cc. W. COLEMAN, 
156, STRAND, LONDON, W.C.2. 
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